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SOILS OF THE OZARK REGION. 
BY C. F. MARBUT( 
INTRODUCTION. 
This report is an attempt to determine the character, distribution, 
and natural fertility of the soils of the Ozark region as well as to sug-
gest, in the light of the results of this study, the most profitable way of 
handling them. It is an attempt to direct attention to the proper 
channels and to find the best means of making the region yield a larger 
income. The results so far attained cannot be considered absolutely 
final but it is confidently believed that data have been already ob-
tained upon which suggestions of considerable value to the farmers of 
the region may be based. 
It is not a detailed report and does not therefore deal with all 
of the types of soil existing in that large area of country. The con-
clusions drawn concerning the soils, and the systems of agriculture 
adapted to them, are general only. It is merely a preliminary report 
and will be followed by detailed study as rapidly as the circmnstances 
will permit. 
Soil investigation in the region has long been needed. A large 
part of the area has a soil of only moderate fertility and therefore a 
soil that will not stand abuse indefinitely. It does not smile upon the 
farmer who refuses to treat it well and to supply it with food. It does 
not lavish great wealth on the soil robber simply because it has not 
the great wealth to expend upon him. On the other hand it is of 
such a character that it will not refuse to reward to the fullest extent 
the hand that feeds it. Its response to good treatment is prompt and 
full. It returns to the farmer products of many times more value 
than the value of the food that he gives it. 
The Ozark farmer, however, has not learned to treat his soil like 
he treats his horse. He is unable to hear the cry of the starved soil 
as he hears that of his live stock, though the value of the response 
of the soil to good treatment is probably greater than that of live 
stock. The latter can move about from place to place and often gain 
sustenance regardless of treatment by the owner, the former cannot 
do so. 
The roughness of the country and the occurrence of mineral de-
posits of considerable value in parts of it have caused the people to 
turn a great deal of their attention to mining, neglecting their farms. 
The land has 'become poor in proportion to this neglect. 
(157) 
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Acrriculture, including Animal Husbandry, is the only permanent 
indust;y to which the Ozark region as a whole is adapted. There is 
a areat deal of the region that can never, or probably will never, be co~verted into tillable land, yet for the region as a whole agriculture 
will become its most important industry. That part of it not adapted 
to acrriculture will be utilized for growing timber. 
0 The first few pages of the report deal with the reasons for having 
a soil survey. This is followed by a short description of the geography 
and aeology of the Missouri Ozark region with chief stress laid upon I:> I:> 
the character and distribution of the different beds of rock that ap-
pear on the surface in the different parts of the region. This is followed 
by a short general description of the soils as a whole, after which 
the soils are subdivided into groups and each group described in terms 
of the character of rock from which it has been derived, its distribu-
tion, topography, timber growth, area in cultivation, and physical 
and chemical characters of the soil. The description of the soil 
groups makes up the greater part of the report. The agricultural 
conditions of the region are described in general terms including a 
short history of its agricultural development. It is shown that for the 
central part of the region the average farmer probably receives less 
income now than he received forty years ago. This is clue to the de-
crease in the size of the bottom land farms resulting from subdivision, 
and to the destruction of the native grass by the growth of brush and 
timber. This latter condition is the result which has arisen because 
·Of the fencing up of a small part of the upland and the consequent 
stopping of the annual prairie and woods fires. It may be clue in a few 
cases, also, to over grazing. 
The fruit industry is considered briefly and the conclusion is 
reached that it can never constitute the great fundamental industry 
.of the region. That must be stock raising and dairying. The land 
must be reset in grass. 
THE REASONS FOR A SOIL SURVEY. 
:Modern society recognizes the intimate relations existing between 
the prosperity and happiness of mankind and the resources of the 
earth's crust. These resources constitute the raw material from which 
man obtains the supplies to satisfy his many and varied requirements. 
It is upon these that the very existence of man depends, and upon 
their continued abundance and availability depends all future progress. 
The duration of the life of the human individual is short. He 
<lepends upon the resources of the earth's crust, at most, but a few 
years. He is directly concerned with the present and the immediate 
future, and ordinarily thinks or cares little about the distant future 
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of the world. Human society in some form is, on the other hand, 
perpetual. It neither begins nor ends with the life or death of an 
individual or group of individuals. It is as much concerned with the 
distant future as is the individual with the immediate future. It 
must or should plan for all time. 
lf the resources of the earth's crust were inexhaustible there 
would be no occasion whatever for spending any time, thought or 
energy upon them in any way. It has long since been demonstrated, 
however, that under the conditions produced by the occupation of 
earth by a dense population of human beings the resources are not 
inexhaustible. That although none of these resources can be absolutely 
annihilated, yet they are being rapidly placed by man in positions 
where they are not easily available. 
It is incumbent upon society, therefore, in order to plan intelli-
gently for the future, to determine the nature, amount and availability 
of these resources. Every government, as the personification of a 
particular portion of human society, should determine these things with-
in the area of its jurisdiction. 
It was not until the 19th century hacl been well advanced that 
man began to realize these things to such an extent that any action 
was taken. Such action at first related only to the so-called mineral 
resources-those that arc secured by mining. It is now a well rec-
ognized duty of the g·ovcrnment of every civilized nation to determine 
the nature, amount and availability of its mineral resonrces. Every 
civilized government has well organized departments devoted to this 
work and a great body of men have been specially trained for it. 
In the United States this work has been vigorously prosecuted for 
nearly half a century by a strong central organization of the national 
government and by many efficient state organizations. Up to the clos-
ing years of the 19th century very little interest was manifested, 
especially by the American people, in the greatest of all the earth's 
natural resources: the soil. Great smns of money were spent on the 
investigations of mineral deposits as well as upon the various subsidiary 
industries that depend upon the soil as a foundation, such as animal 
husbandry, plant breeding and fruit growing, etc. Yet practically noth-
ing was done toward determining the source of the soils fertility, the 
reserve store of it in the soil, its rate of consumption or the geographic 
distribution of the various soils of the country. Volumes had been 
written on growing and feeding crops, on breeding and care of animals 
and even on the treatment and improvement of the soil before a 
clear idea had been gained of what the soil is, what constitutes its 
crop producing capacity, or what, in any particular case, is its store 
of fertility. Mineral maps, geological maps, timber maps, crop maps 
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and live stock maps have long been familiar articles of use to intelli-
gent men, yet soil maps are even yet almost a curiosity. The study of 
the soil is not a recognized function of geological or mineralogical sur· 
veys. The attention that this, work has been receiving during the last 
few years is due to the work of the United States Department of Ag-
riculture and to the Agricultural Experiment Stations of the various 
States. They have originated the work, and in many states the sta-
tions are engaged in a more or less systematic investigation of the 
soils of the state in which they are located, while the work of the 
Bureau of Soils of the National Department of Agriculture under-
takes to extend such work over the whole country. The attitude of 
the Experiment Stations arose naturally as one of the conditions for 
the improvement of agriculture. 
As long as mining was unsystematic and intermittent; as long 
as large areas of the earth were unoccupied and the surplus popula-
tion had an easy outlet to new and unexplored country and until mod-
ern industrial conditions produced a great demand for the products 
of mines, no attention was paid to the total supply of the minerals 
of the earth. It was assumed that the earth contained an abundance 
and much to spare. As long, likewise, as agriculture was a rule of 
the thumb and as long as the farmer could get a new farm 
of virgin soil as fast as an old one was worn out there was little 
thought or attention paid to the soil. With the exhaustion of 
the free public land in the United States and the change to an inten-
sive agriculture due to high-priced land and a denser population there 
came a demand for an accurate knowledge of the soil and of the means 
of improving it. 
In a modern mining industry in which the speculative element 
has been eliminated one of the first things to be determined, if possible, 
is the amount of ore or. other product that can be made available on 
the property. On this and the quality of the material will depend 
to a great extent the plan of operation of the industry. The property 
is thoroughly prospected, the size, shape and quality of the ore body 
determined and the future of the industry planned accordingly. 
Mining, however, is a temporary industry. It can exist in any 
particular locality only so long as there is some valuable product to 
mine. Agriculture on the other hand is a permanent industry. It 
must exist as long as human society. It is now and has long been 
recognized by thinking men that the soil, the fundamental basis of 
agricultural industry, must be looked upon somewhat in the same way 
as a deposit of mineral. The plant food in the soil corresponds to the 
ore in a mineral deposit. The growing of crops is the farmer's method 
of mining the valuable material out of the soil. A part of the plant 
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food consists of minerals, and like all other mineral deposits, they exist 
in the soil in a definite quantity. The soil in this sense is, therefore, 
a mineral deposit which is being mined out by the peculiar mining 
method of the farmer. 
Since agriculture must be permanent, however, the great problem 
is to devise a method by which the soil may be maintained 
in a permanently fertile condition in the cheapest possible way. 
The growing of crops is, however, more than a mere method of min-
ing the fertility from the soil. It is a method of mining and man-
ufacturing in one act, extracting the fertility from the soil and at the 
same time manufacturing it into products of much greater value than 
that of the unmanufactured dements, the raw material. The mainte-
nance of the fertility depends upon the return to the soil in a cheap 
form of the elements taken from it and used by the plant in the mak-
ing of the various products which we call crops. The amount and kind 
of the materials to be put into the soil can be determined accurately 
only through an intimate knowledge of what the soil has to start with, 
what its facilities are for holding them and delivering them up at the 
proper time and in the proper condition for the plant as well as what 
is being taken out by the crop. A knowledge of both these things 
is necessary; one equally so with the other. The former knowledge 
can be gained only by a study of the soil in the field and such a study 
of the soil in the field and laboratory is the legitimate function of a 
Soil Survey. 
The other elements of fertility in the soil in addition to the 
mineral elements are not to be negloected. All the elements and con-
ditions of fertility are important as objects of study. They are the 
objects of research as well as the mineral elements. The final limit of 
agricultural permanence and production will probably, in the encl, 1be 
determined by the mineral fertility since this cannot be produced in 
the soil, and the total available quantity is small. If the soil is rob-
bed of it, it must be carted back and replaced from some outside 
source. One of the main functions of the field division of a soil sur-
vey, therefore, in addition to determining the location of the different 
soils, is to determine the physical character and mineral content of 
the soil. 
If society is sufficiently interested in the minable mineral deposits 
of a country to be willing to tax itself for the purpose of determining 
their probable quantity and quality, to a much greater degTee should 
it demand the investigation of the soils on which its very existence 
depends. The mining industry of any region is temporary and recog-
nized as such while agriculture is as permanent as society itself. 
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THE MISSOURI SOIL SURVEY. 
The Missouri soil survey was organized by the Missouri Agri-
cultural Experiment Station in the spring of 1905. lts work was 
grouped under two heads; (I) The soil survey proper, including the 
determination of the field character and relations of the soils as well 
as their study in the chemical and physical laboratory; (II) the ex-
perimental study of certain types of so~ls by means of crop growing un-
der greatly varying conditions. The several parts of the work were 
placed under the direction of the professors of the Agricultural Col-
lege most directly concerned. The survey proper was placed under 
the direction of the Professor of Geology and the Crop Experiment 
work under the direction of the Professor of Agronomy. 
Three s'easons of three months each have been spent in the field. 
In addition to a great deal of data concerning the crop experiments 
and the chemical characters of many samples of soil all of which will 
be discussed later, reconnoissance work has been carried over the 
greater part of southern Missouri. A general examination of the 
main soil groups of the Ozark region has been made. The soils have 
been broadly classified, samples have been collected and analyzed and 
the results are shown in the soil map accompanying this report. Each 
kind of soil is described as to origin, character, distribution and general 
fertility in the first part of this report. The general agricultural con-
ditions obtaining in the region are discussed in the second ·part. 
THE OZARK REGION. 
Location. 
The Ozark region as a whole is an oval shaped area lying chiefly 
m southern Missouri and northern Arkansas. It extends a short 
distance into Oklahoma on the west and into Illinois on the east. 
A little less than half of the total area lies within the state of Mis-
souri. 
Boundaries. 
The boundaries, if run exactly, would be very irregular, extending 
outward along every stream flowing out of the region and inward 
along every ridge. There is no universally recognized criterion or body 
of criteria for determining its boundary. Everyone recognizes the 
rather rough region of south central Missouri with its stony red or 
gray soils as the Ozark region but the change from the rough country 
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of the Ozark interior to the smoother country of the prairies to the 
north and west is gradual. The soils of the Ozark region are not all 
stony and some soils outside of the region have reddish and brownish 
and yellowish colors. The most striking and most persistent feature 
characterizing the Ozark region, especially in Missouri, and differen-
tiating it from the surrounding ar·eas, is the practically universal oc-
currence in it of limestone. Limestone is the Ozark rock, so far as 
Missouri is concerned, par excellence. A few thin sandstone beds 
occur in it but they merely give a local character to the relatively 
small area in which they occur. The Ozark region is the region, in 
Missouri, of massive limestones. Its boundary is the line or belt be-
tween the country where limestone is the predominant rock and that 
where shale or sandstone or clay predominates. The northern bound-
ary, from St. Charles to Arrow Rock, lies along the northern part of 
the hilly belt bounding the Missouri river valley on the north. Thence 
southwestward for a long distance, the boundary is not a sharp lin.e. 
There is a rather gradual change on this side from the smooth or 
rolling prairies with their broad flat-bottomed shallow valleys to the 
rougher Ozark region with its narrow ancl often deep valleys. This 
indefiniteness is especially characteristic of the stretch from Arrow 
Rock to the Osage river at Taberville. lt is Jess sharp on the uplands 
than on the streams. In fact the place where the boundary crosses 
the streams is usually easily located as the place where the valleys 
become narrow and where limestone and flint rock appear in the 
creek and x:iver cliffs. From Arrow Rock the line runs southward 
crossing Salt Fork in the neighborhood of Blackwater. It then fol-
lows up Lamine river and Big Muddy creek to the neighborhood of 
the bridge over which the Lexington Branch of the Missouri Pacific 
railway crosses the latter stream. Thence it swings eastward around 
the edge ·of the Sedalia prairie crossing Flat Creek east of Green 
Ridge. It runs thence eastward to the Meridian of Cole Camp, and 
then, in 'general, westward to Tebo Creek ten miles below Calhoun. 
Thence southward, with an eastward loop around the Sanely prairie 
west of Leesville, crossing Grand river at Brownington and the Osage 
at TaberviJle, running eastward or southward on the ridges and north-
ward or westward in the valleys. South of this it crosses Horse Creek 
not far f:rrom the west line of Cedar county with a deflection to the 
eastward .on both sides of it, running south through Stockton. From 
that place it runs in a nearly direct line to Golden City and Jasper. 
Beyond this, it follows approximately the valley of Spring river. 
The other. boundaries, except that from St. Charles to the Mississippi 
river in ~he southern part of the city of St. Louis, and that from Cape 
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Girardeau to the state line south of Doniphan in Ripley county, lie 
outside the state. 
General Character. 
Of the 70,000 square miles in the area of the state about 30,000 
are included within the boundaries of the Ozark region. An area in-
cluding as large a proportion of the state as this will be an important 
factor in the state's industries. fts rate of progress or its industrial 
condition will profoundly affect the whole state in this and other re-
spects. The estimation in which it is held as a favorable or unfavo·rable 
region for human exploitation and habitation will determine to a con-
siderable extent the standing of the state. 
The estimation of the value of a region for agricultural pur-
poses depends greatly upon a comparison with the country surround-
ing it. The prairies lying north and west of the Ozark region are 
noted for their fertility. Their topography and climate also are fav-
orable, in the highest degree, to an intense and profitable agriculture. 
They possess all the favorable conditions to an extraordinary de-
gree; to a greater degree probably than any other area of equal size 
in the world. 
The Ozark region on the other hand has, as a rule, a rather 
uneven surface; it is covered with timber or brush necessitating con-
siderable expense in preparing the land for the plow; its soil is usually 
stony, making cultivation rather difficult and costly, and while its 
soil is not sterile as a rule yet it is less fertile than that of the sur-
rounding region. Its climate is essentially the same as that of the 
surrounding areas in corresponding latitudes. In comparison, there-
fore, the region has some disadvantages. 
As long :is large bodies of fertile prairie land lay open for settle-
ment or could be 1bought cheap, men were unwilling to do the work 
necessary to clear the stony timbered lands of the Ozark region. 
This has not only retarded its settlement but has kept the. capital 
necessary for rapid and effective development out of the country. 
The region as a whole is rough. Its streams all flow in valleys 
which usually are rather deep, narrow and steep-sided· Its rough-
ness is, however, not so great as is ascribed to it by the p0pdar idea. 
The popular misconception concerning the region is due to two causes. 
One of them, and probably the chief one, is the name that was early 
applied to it and which has remained attached to it even in the face 
of a clearer knowledge of the facts. The expression "Ozark Moun-
tains" seen in print and placed on the maps in the old ge·~a.phies 
has ?rodu_ced an impression that will be long in disappearing. This 
applies chiefly to the public as a whole who have not seen tb/e region. 
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Another reason for the misapprehension is its contrast with the sur-
rounding country and to a considerable extent a contrast that does not 
concern the shape of the surface dir·ectly. The effect produced by its 
cover of timber and the contrast between its timber and the sur-
rounding prairies has had a great deal to do with the popular idea 
of its roughness. 
The impression produced by the great abundance of stones oc-
curring everywhere on the surface has had its influence in the same 
direction also. Considerable areas of it are smoother than much of 
the best parts of northern Missouri. On the other hand, large areas 
of the region are rougher than any part of northern Missouri. The 
rough regions lie in the neighborhood of the large streams while the 
smooth areas are along the watersheds. 
The roughness of the region, however, is invariably of a broader, 
less intricate and less minute type than that of the northern part of 
the state. In both regions the roughness is due to the erosion of val-
leys in a nearly level surface. In the northern part of the state many 
of the hilly areas along the streams are so intricately eroded, so 
minutely cut up with the steep hollows and ravines that it is impossi-
ble to do anything with the land except convert it into pasture. In 
south Missouri, on the other hand, the minute drainage lines are less 
abundant; the slopes are therefore broader and smoother, and are 
capable of cultivation as well as conversion into pasture· 
The soil and topography of the region are the direct result and 
its covering of timber an indirect result of the character of the rocks 
that lie under it. If the same kind of rocks lay under the Ozark 
region as those lying under western Missouri and eastern Kansas, its 
snrface would be the same as in those areas. The boundaries of the 
region are determined by the extent of the rock which gives it its 
characteristics. In this respect the boundary is geological. It is geo-
graphic also since the geology (rock) determines the character of the 
soil and the shape of the surface. The Ozark region in Missouri 
is, as a whole, a limestone region. With the exception of the rela-
tively small granite and porphyry area of the eastern part of the 
Ozarks and other small areas with sandstone and shale, limestone is 
universal. It is exposed in every river and creek bluff and encountered 
in every well and drill hole that penetrates the solid rock. There 
are several different kinds of limestone ranging from pure to impure, 
flinty to flint-free, crystalline to earthy. The different kinds are of 
widely different ages also and each kind produces a different kind of 
soil. 
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Geology. 
Age of the Rocks. 
All the true Ozarkian rocks are of great age-all older than 
the age of the coal deposits of the world and most of them much 
older. The oldest of these rocks are as old as the oldest rocks found 
in any part of the United States. They are so old that it might be said 
that their origin elates back to a period before the beginning of legible 
geological history. 
The youngest of the Ozarkian rocks belongs to the age imme-
diately preceding the coal· So far as our purposes are concerned, 
however, the age of the rocks of the region is of much less im-
portance than is their character. It is rock character which determines 
soil character. 
The Kinds of Rocks. 
The rocks from which the soils of the Ozark country have been 
made by nature's agents of disintegration belong to two of the great 
rock groups of the earth's crust, i. e., massive rocks and bedded rocks. 
The massive rocks have supplied only a very small area of the soils 
of the region, not more than one third of one per cent of the total 
area. Their effect therefore on the soil of the state is almost negligible. 
Althoilgh the area where they come within the reach of soil-forming 
agents is small this does not represent their total extent ibeneath the 
surfaoe of Missouri. In fact they lie beneath it all but so far beneath 
that they are rarely reached in om- deepest drill holes. They are the 
foundation on which the superstructure of the state has been built. 
The superstructure has been worn away in a few places in the granite 
region of the eastern Ozarks exposing the foundation to the disin-
tegrating agencies. 
On top of this foundation was laid a great thickness of rock beds 
built or laid one on top of another. These beds or layers are chiefly 
made up of limestones as stated abov·e and where they have been 
worn off least their total thickness is more than two thousand feet. 
These layers of rock were laid down as great sheets of material 
on the bottom of a sea that extended far beyond the existing limits 
of the Ozark region. The successive sheets were piled one on top 
of another and they all lay originally sensibly horizontal. The young-
eist layer, or the one laid down last, lay on top and the oldest on the 
bottom. 
The successive layers included not only the limestone layers that 
make up the Ozark region as we know it at the present time, but 
SOILS OF THE OZARK REGION. 
a great thickness of layers of mud, sand, limestone and coal beds 
that were laid on top of the limestone. The total thickness of the 
whole series from the granite foundation below to the top of the 
sands, clays and coals of the coal measures was at least 3000 feet. 
Structure. 
After this series of layers had !been spread out one on top of an-
other on the bottom of a sea that included the whole of the Mississippi 
basin and probably much more, the whole region was raised above the 
sea. Where the Ozark region now lies these layers were not only raised 
above the sea with the rest but they were bowed upward into a low, 
broad . gently sloping ridge, standing higher therefore than the newly 
uplifted land of the surrounding country. These successive changes 
are graphically shown in plate I. The upper series of three sections 
represents the Jay of the rock becls along the line A . B, C, D (see the 
small sketch map accompanying it) as they were before they were 
bowed upward. The middle series of three sections represents the 
same beds after the ttpbowing. The crooked black line drawn across 
these beds nearly horizontal is drawn approximately where the pres-
ent surface of the region lies in this series of becls. The lower series 
of three sections is a more accurate representation of the surface as it 
is at the present time. It shows also the relation of these to the var-
ious soil belts crossed by the section. 
The center or highest point, immediately after the upbowing, was 
not exactly in the geographical center of the Ozark region but was east 
of this, in the Iron county region. It was only in the Ozark region 
that these beds were bowed up. Elsewhere they retained the same at-
titude that they had from the first. 
Erosion. 
The upbowing in what is now the Ozark region exposed the top 
of the upbowed part to more vigorous wear by the elements than the 
lower country around it. The top layers were worn off in that part 
that had been raised up higher than the surrounding country. The 
layers of sand, mud, clay and coal from the upbowed region were 
worn away exposing the limestone layers beneath them hut left the for-
mer layers still overlying the latter in the lower country around the re-
gion. The wearing not only took off the upper layers but took off 
all of the layers of the limestones from the central part or the part 
that was bowed up the highest, and much of them from most of the 
rest of the area. The top limestone layer was removed from the 
largest area and the lower ones from successively smaller areas. 
In a small area around the Iron Mountain country in southeastern 
Missouri all the limestone layers were worn off exposing the old foun-
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dation on which the whole series had been laid. What we now call the 
Ozark region in Missouri is the country where the limestone beds have 
been uncovered, including also the small area from which all the layers 
of limestone have been removed. 
This wearing process finally produced a nearly level plain, which 
extended over the whole Ozark region and which has, since it was 
formed, been cut up into valleys and ridges by the existing streams. 
Small remnants of that old level surface still exist in many places in 
the Ozark region like the high smooth country around Springfield, 
Rolla, Lebanon, Salem, Versailles and Owensville. Most of it, how-
ever, has been cut to pieces with valleys. 
In this levelling off no one bed was wholly removed from the 
whole area of its original extent. None of the beds were worn off 
outside of the Ozark region because, as stated before, they were and 
still are covered by later beds. It \Vas only in the upbowed Ozark 
region that they were worn away and the greatest number of the beds 
were cut through immediately under the highest part of the upbow. 
The deepest bed touched or reached by the leveling work was removed 
from the smailest area and the highest or top bed was removed from 
the largest area. This youngest layer was worn away until it has 
become nothing more than a rim or ring belt running around the outer 
edge of the region. The next lower bed makes a belt inside this one 
running around the region and each successive lower bed forms a 
ring, each one becoming smaller the nearer the center we come until we 
reach the center, where even the oldest layer has been removed and 
the granite foundation has been exposed. If nothing more had been 
done than merely the laying clown of the successive layers of ma-
terial, we should of course be able to see only the top layer; the older 
layers being covered by the younger ones. 
Description of the Various Rock Beds. 
The layers of rock, as stated above, are not all exactly alike 
though the most abundant rock, by far, is limestone. The bottom rock, 
the foundation of the original pile of layers and the one now seen in 
the center of the region surrounded by rings of the younger layers, is 
made up of igneous rocks in which granite is an important factor. 
All of this foundation rock has very much the same composition as 
granite and differs from it only in texture. So far as the soil which 
is produced from it is concerned it may all be called granite. 
The next layer is a sandstone. It is not thick and does not un-
derlie a broad area. It was not formed as a complete continuous 
layer but only in patches so it is found only in patches around the 
granite area. It is known as the LaMotte sandstone. Above the 
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LaMotte sandstone occurs a limestone known in different parts of 
the Ozark region as the St. Joseph, the Proctor and the Frederick-town 
limestone. It is several hundred feet thick, is a continuous layer and 
is found all around the granite and sandstone area, except where it 
is covered by the next higher layer . Its character varies somewhat, 
beinO' a somewhat bluish shaly limestone in some places and a gray l:l-
highly crystalline limestone in others. Its most important character-
istic, however, is the absence from it of flint layers and nodules. A 
thin sandstone comes next in the series. It is known as the Gunter 
sandstone. It seems to have been formed in a small area. It is seen, 
therefore, only in a few places and is not exposed at any place over 
a wide area. It has had practically nothing to do with soil making in 
the region. 
The next layer is a limestone, several hundred feet in thickness, 
and exposed over a wide area of country. It consists of massive beds 
of crystalline limestone with very little shale or shaly limestone ex-
cept in a small area in southeastern Missouri. Deing a thick bed, its 
different layers are not all alike, but their chief differences so far as 
their relation to the soil is concerned lie in the varying amount of 
flint which occurs in them. Taken as a whole this formation or layer 
has more flint than any other layer of the whole Ozark region. It 
occurs however, chiefly in the top part of the formation with a 
smaller quantity in the bottom part. The middle beds arc almost en-
tirely free from it and in some places the same is the case with the 
bottom beds. The flint may occur in thin layers of an inch or so in 
thickness, in nodular or roundish masses of any size up to 6 or 8 feet 
in diameter or in great massive or broken and recemented layers of 
any thickness up to 20 feet. It is known as the Gasconade limestone. 
The next layer is a sandstone. It is the thickest and most widely 
distributed sandstone layer in the whole Ozark region. It underlies 
rather large areas in the central part of the region. It does not ex-
tend entirely around the central core of the region in a belt of uniform 
·width. It is found chiefly on the western side of the central core. 
It is known as the Roubidoux sandstone. In the ascending series the 
next is the Jefferson City limestone. It is a thick one and has a wide 
distribution-the widest of any of the rock layers of the region. It 
consists of massive crystalline layers, alternating with fine grained lay-
ers, called "cotton rock," and shaly layers. As compared with the 
preceding limestone layer it has a rather small percentage of flint. 
What flint it has is scattered through the formation rather evenly 
from top to bottom. It occurs usually in small roundish nodules or in 
thin beds. Rarely does it occur in massive beds. 
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Above this lies another bed of sandstone which curves around the 
northern and eastern side of the Ozark core, instead of the western 
and southwestern as in the case of the Roubidoux sandstone. It 
is known as the Crystal City or Pacific sandstone. 
Above the Pacific sandstone lie a series of rather p_ure limestones 
free from flint which form a belt of fertile soil. They include the 
series of beds known in Missouri as the first Magnesian limestone and 
the Trenton limestone. They occur now chiefly in the eastern part 
of the region. Their area of occurrence is chiefly in Perry and Cape 
Girardeau counties. 
Above this lies a thin layer of shale that is more or less con-
tinuous around the western, northern and eastern parts of the region 
but in a belt so narrow that it is unimportant except in a small area of 
southwestern Missouri.. It is known as the Hannibal shale. 
Fina!Iy the last layer, one that is continuous around the whole 
Missouri part of the region, west, north, and east, is a layer of lime-
stone. It is about 250 feet thick but in southwestern Missouri it has 
a wide distrilbution. In the other parts of its curving area its belt is 
not so wide. It is made up chiefly of beds of massive crystalline pure 
limestone with a rather large amount of flint. The latter occurs in 
rather small nodular masses or in thin beds. It is known as the Mis-
sissippian limestone. 
This is the top layer of the Ozark region proper and the outer 
ring, therefore, of this series of ever-widening rings of country. 
In tabular form these rocks, beginning with the highest, lie as 
follows: 
1 I. Limestone, flinty, "Mississippian." 
IO. Shale and clay, "Hannibal Shale." 
9. Limestone, not flinty, "Trenton and First Magnesian." 
8. Sandstone, "Crystal City Sandstone." 
7. Limestone, moderately flinty, "Jefferson City Limestone." 
6· Sandstone, "Roubidoux Sandstone." 
5. Limestone, very flinty, "Gasconade Limestone." 
4. Sandstone, "Gunter Sandstone." 
3. Limestone, not flinty, "Proctor Limestone." 
2. Sandstone,. "Lamotte Sandstone." 
I. Granite, "St. Francis Granite." 
The numbers express the order of occurrence of these beds as 
ooe passes outward from the central core of the region. 
Stages in Ozark Erosion. 
The geological formations in the Ozark region affect the kind 
0f soil, as wjll ibe shown more fully below. The topography or shape, 
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or character of surface, has likewise an important influence on the 
character of the soil. The shape that the region now has is the result 
of the forces of erosion or wearing down forces of rain, rivers, frost, 
etc., acting on the bowed up pile of rock layers described above. In 
general, that wearing off has had two main periods of work, the 
first one resulting in the wearing off of the original bowed up sur-
face down to a lower and nearly level surface. The second period 
has eroded the existing valleys-the river valleys, the creek valleys 
and the innumerable hollows-in this nearly level surface. 
'When the first stage or period of erosion had been completed and 
before the second had begun the whole region was a gently undulating 
plain, a smooth country considerably lower than it is at present. The 
highest parts of it at that time were probably not more than 6oo feet 
above the sea. In order to bring about the present conditions in 
such a region it had to be raised so that its rivers could dig deep 
valleys into this smooth country. This has been clone and the old 
smooth surface has been cut by valleys so thoroughly that it is dif-
ficult to realize that it ever was smooth. The valley cutting has not 
been equal in the number or the depth of valleys, in all parts of the 
region, partly because the uplift that raised the region the last time 
was greatest along a line running from the vicinity of Iron Mountain 
to the southwestern corner of the state. The deepest valleys are there-
fore not on this line, for the streams here are small, nor do they occur 
on the .outer border of the region because the uplift was not so great 
here. They are deepest about half way between the line of greatest 
uplift and the border. 
Small parts of the old smooth surface exist at various places, such 
as the regions around Salem, Rolla, Lebanon, Springfield and on 
the high ridges between the main rivers. 
The valleys, especially the larger valleys, are not simple. By 
that statement is meant that they do not slope uniformly clown from 
the high plateau to their existing bottom lands. The descent is often 
made in two stages. The first descent is rather steep, less so than the 
second, but it is a well defined drop of 50 to 150 feet. From the foot 
of· this slope a plain extends toward the river. It is smooth except 
where it is cut with valleys. It varies from a few hundred yards to 
several miles in width. It occurs usually on both sides of the stream. 
It ·is well developed along the Gasconade river from the southeast cor-
ner of Laclede county downward. It occurs also on Big river in St. 
Francois county and on most of the other large streams of the Ozark 
plateau belt. 
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From the inner boundary of this bench there is another steep 
descent, steeper than the other, to the existing river or the bottom 
lands lying along it. 
This descent is often precipitous. The other never is. 
The inner border of the bench, next to the river, is thoroughly cut 
up into small valleys and hollows by streams, most of which head 
only a short distance back from the river, on the bench. The larger 
creeks, however, head back in the plateau beyond the outer boundary 
of the bench. These latter are the only streams that cut into the outer 
border of the bench since there are relatively few in number. The 
outer part of the bench is therefore much smoother than the inner. 
The adjacent part of the high plateau, like the inner border belt 
of the bench, is usually quite thoroughly cut up with valleys and hol-
lows. 
There are therefore only about five essential features in the to-
pography of the Ozark region. These are: 
r. The remnants of the original plateau, produced by the leveling 
action of the wearing-off processes acting on the original upbowed 
series of rock layers. 
2· The hill edges of this plateau where it borders on the belt of 
bench land. 
3. The bench-land plains. They lie from 100 to 3.00 feet or even 
more above the existing valley floors of the streams. 
4. The hilly belts along the edges of these bench-land plains and 
between them and the existing valleys. 
5. The valley floors or flood-plains. 
The old plateau may be entirely worn away from between two 
adjacent bench-land plains; it may exist as merely a string of knobs 
lying along the watershed between two adjacent bench-land plains; 
it may exist as a narrow but continuous ridge or it may still exist as 
a broad belt of high plateau. 
The bench-land plains may coalesce across watersheds of adjacent 
river systems making a broad area, or they may be mere narrow ribbons 
lying along the streams ibut high up above the existing valleys. They 
may be nearly level, or may be cut up by ravines only along the edge 
next the present stream, or may be cut up across their ·entire width. 
In other words, they may be destroyed as plains and converted into 
hill belts by the ravines that have been cut down to or near the level 
of the existing valley floors. 
The bordering hill belts may be broad or narrow, and the bottom 
lands along the streams may be wide or narrow. Notwithstanding 
these variations the topography of the Ozark region as a whole falls 
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into the divisions given above and in its main features, therefore, is 
simple. 
Of the smooth areas of the Ozark region the high plateau sur-
face is the oldest, the bench land plains are next in age and the mod-
ern valley bottoms are the youngest. The hill surfaces are contin-
ually being slowly renewed. Their surfaces being sloping surfaces 
the soil is being continually renewed by having the old material 
washed off and newly formed material exposed at the surface. The height of the Ozark region is nowhere sufficient to have any 
determining effect on the growth of crops. Any crop that will grow 
on the prairie lands surrounding the region will grow on the highest 
parts of the Ozark plateau where all other factors except elevation 
are made the same. The kind of soil is of more influence in this re-
gard than is the small elevation. The gravelly and stony soils are 
well drained, porous, easily and rapidly warmed. They dry out and 
warm up in the spring earlier than the soils in corresponding latitudes 
either to the east or west of the Ozarks. 
SOILS. 
Their General Character. 
Soils are made up of clay, silt, sane!, gravel, stones, and vegeta-
ble matter. The clay, silt, sand, gravel and stones constitute what is 
known as the mineral or inorganic part of the soil. The vegetable 
matter constitutes the organic part. In agricultural soils the mineral 
or inorganic part is greatly predominant. The organic part makes up 
a very small proportion of the total weight of the soil. The inorganic 
part is the original part. The vegetable constituent has come from the 
partial decay of plants that have grown and died on and in the soil. 
The inorganic constituents, and therefore the bulk of all soils, are 
derived from the breaking up or disintegration of rocks. The character 
of the soil depends greatly, therefore, on the kind of rock or rocks 
from which it has been derived. This is true not only from the point 
of view of physical character of the soil but also from the point of 
view of the plant food that it contains. The food used by plants in 
their growth is derived partly from the air and partly from the soil. 
Of the part taken from the soil the organic constituent supplies one 
part and the inorganic or mineral constituent supplies the rest. 
The plant however cannot use the food until it becomes 
soluble in the water that is in the soil. Through the disintegration 
or decomposition of the rocks into soil the mineral elements of plant 
food are made soluble, not readily in pure water but in the soil water 
which carries in it certain acids derived from the air and from decaying 
vegetable matter. 
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The minerals do not all dissolve at once, however. They dissolve 
only from the surface of the soil grains or particles, since the water 
can only get at their surfaces. 
The greater the surface area exposed to the soil water, the more 
solution will be effected, providing other conditions are favorable. It 
is well known that there is a larger surface exposed in a given weight 
of very fine particles than in the same weight of coarse particles. The 
finer the soil particles, other things being equal, the more concentrated 
is the soil solution. There is a limit to the advantage gained by this 
however. That is reached ·when the particles become so small that the 
open spaces between the grains are not large enough to· allow the water 
to circulate through the soil with sufficient freedom. The air also 
cannot get into such a soil to do its part in making the plant food 
soluble. 
The rock material, after being changed from rock into soil, does 
not always retain the position it occupied as rock. It may have been 
carried away by various natural transporting agents, to a greater or 
less distance, and dropped in another place. 
Soils that have been carried away from their place of origin are 
called transported soils. They may be of local derivation, like the 
alluvium of small creeks, or of far off derivation like the alluvium of 
large rivers or the soils of glacial or wind deposits. The alluvium of 
small streams is usually of simple composition, partaking only of the 
natur~ of the rocks of a small region which are apt to consist of a 
smaller number of distinct kinds of rocks than occur in a larger re-
gion. The aUuvium of large rivers and the soils of glacial regions 
may be of very complex origin as well as composition. 
Soils that retain the same location that they had as rock are 
called Residuary soils or Sedentary soils. They have a very close re-
lation to the rock on which they lie though they may not be derived 
wholly from it or from a rock similar in character. In many cases the 
soil layer in any square foot of residuary soil may be what has been 
left from the wasting away of rock layers many times thicker than the 
soil layer. A few fe~t of soil may be what is left of many hundreds of 
feet of rock. In such cases several different kinds of rock may have 
been wasted away and the soil may have constituents derived from 
each. Nevertheless residuary soils are as a rule less complex in origin 
and composition, physically and chemically, than transported soils. 
The soils of the Ozark region, with the exception of the alluvium 
of the creek and river valleys and a belt of varying width along its 
northern border, are residuary. The valley alluvial belts are usually 
narrow and from . the point of view of area they are not of great im-
. portance. In point of production, however, not only per acre but 
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total, they are very important. The rivers, with the exception of the 
Osage and White rivers, rise within the Ozark region so that their 
alluvium is of local derivation. 
The belt of transported soil along the northern border of the 
region is probably the southward thinning edge of the glacial clay 
and silt layer which covers the uplands of northern l'dissouri like a 
blanket. 
Soil Classification. 
The terms in use by farmers such as clay, loam, sand, sanely loam, 
etc., are sufficient as far as they go but the soil to which these terms 
are applied vary widely in different localities. As used by farmers, 
these terms are not the result of accurate comparative study on a 
broad basis. They cannot be expected to be applied with any great 
degree of accuracy to soils in widely separated localities. Until wide 
areas of soil had been accurately studied by scientific methods no 
comparative and comprehensive knowledge of the soil existed, and 
under such conditions classification is impossible. 
Various criteria have been used as bases for soil classification, such 
as the origin of the soil, the kind of rock from which it was derived, 
the crop to which it seemed best adapted and the natural growth found 
on the soil originally, such as the kind of trees or grass. 
Each of these recognized one or in some cases more than one of 
the easily noticed differences in soils. The ideal classification would 
be one that would take into consideration as many as possible of the 
many different conditions affecting a soil, or characteristics possessed 
by it. 
In order to describe soils intelligently and to deal with those from 
a large area of country where there are wide variations in soil char-
acter it is necessary to establish some facts or characteristics around 
which similar, though not identical, soils may be grouped. This group-
ing and such sub-grouping of the soils as may be effected on the basis 
of other characters of more restricted, though considerable, range 
constitutes soil classification. The characteristics around which they 
are grouped are recognized as the basis of classification. They (pri-
mary bases) must be common to a great number of soils. 
Until within the last few years there has been in America no 
well defined and universally recognized basis of soil classification. Soils 
had not been studied in a systematic way. No great store of facts con-
cerning them gathered from widely separated areas had been accumu-
lated. The data were not at hand on which to build a soil classifica-
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tion. Before classification of any considerable number of things, facts 
or phenomena, is possible a rather intimate knowledge of such ob-
jects, facts or phenomena must have been accumulated. 
The only system of classification used at the present time to any 
important extent in the United States is the one that has been de-
veloped by the Bureau of Soils of the United States Department of 
Agriculture. The primary basis of subdivision is Physiography-a com-
bination, in a broa.d sense, of geology and topography. The bases for 
further sub-classification are in categoric order, Geological formation 
(kind of rock) from which the soil is derived, general size of the soil 
particles and finally the texture and color of the soil. Other factors 
enter as modifying factors and are recognized in the grouping, but the 
factors named are the principal ones. 
CLASSIFICATION OF OZARK SOILS. 
General Grouping. 
The Ozark region in Missouri is a unit geologically differing in 
all respects from the country surrounding it except a portion of north-
ern Arkansas. Its soils are all residuary except the narrow belts of 
alluvium along the creeks. It forms therefore a distinct group of 
soils, related, it is true, to soils in other parts of the country but not 
to those of the immediately surrounding country. The region differs 
also from the surrounding country in topography. It is therefore a 
physiographic unit. On the basis of its rocks and its topography its 
soils constitute a single soil group. 
The rocks of the region as a whole are limestones. 
Similar, or even identical soils, may be found in other states or in 
other areas in Missouri but these areas, except small portions of ad-
joining states, are cut off from the Ozark region by intervening terri-
tory with entirely different rocks, different character of surface 
and different soils. Although the Ozark rocks are chiefly lime-
stones, the region, as stated above, is not entirely made up of such 
rocks. The limestones are not everywhere of the same character. The 
character of the country also is different in different parts of the re-
gion so that there are abundant reasons for dividing up the soils of the 
region into sub-groups. 
On the basis of the character of the country, its rock beds and its 
soil the region is easily subdivided into three sub-regions : 
(I) The Ozark Border. 
(2) The Ozark Plateau. 
(3) The Ozark Center. 
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The Ozark Border. 
The Ozark border is lower than the rest of the region as a whole. 
It is made up of a greater number of different kinds of rocks than the 
rest of the region and these rocks as a whole are less flinty than 
those of the rest of the Ozark region. As a whole the Ozark border 
is not so rough a region as the other areas. Every one of these char-
acteristics is of profound influence in determining the character of the 
soil and especially its availability for agricultural purposes. 
The Ozark Plateau. 
The Ozark plateau differs from the Ozark border in having an 
entirely different group of rocks underlying it. Its rocks are more 
uniform in character, however, than are those found in the Ozark bor-
der belt. Were it not, therefore, for the different kinds of surface 
produced by the work of the rivers draining the region its soils would 
be rather uniform. The roughness or smoothness, and to a certain 
extent, the height of the different parts of this region determine the 
character of its various soils. This region comprises the area drained 
by the Gasconade river and its tributaries, the greater part of the 
Missouri area of the White river drainage basin, and a portion of the 
area drained by the Osage river. 
The Ozark Center. 
The Ozark center differs from either of the other two regions in 
the character of the rocks underlying its different parts and in its rough-
ness. Its rocks differ widely from each other but the most of its 
area is underlain by very flinty rock. Its soil, therefore, is full of 
stones. It has two small areas, however, in which the amount of 
stone in the soil is very small. Taken as a whole, however, the Ozark 
center is a region of very stony soils, the Ozark plateau of moderately 
stony soils, and the Ozark border of slightly stony soils, though one 
of its areas has a considerable quantity of stone. The distribution 
of each of these areas is shown on the map accompanying this report. 
Each of these areas is further subdivided into smaller groups of 
soils, according to characteristics having smaller areal distribution than 
the broad ones just described. The characteristic most abundantly used 
in the subdivision of the areas described above is that of character of in-
dividual rock series or layers. Some of the beds are sandstones, which 
decompose into a sandy soil. Some are limestone beds, free 
of flint, while others have a great deal. Some beds are nearly pure 
limestones, others have a great deal of clay. Another '(;haracteristic 
used is that of character of topographic detail. Very badly cut up re-
gions are differentiated from smoother regions even though the soils 
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of the two areas are derived from identically the same rock. They 
· do not have the same productive capacity, agriculturally, and should 
not be grouped together. 
The Ozark region ·as a whole, following the nomenclature sug-
gested by the U. S. Bureau of Soils, is called a soil Province. This 
is subdivided into three sub-provinces: the Ozark Border, the Ozark 
Plateau and the Ozark Center. 
Each of these is further subdivided into soil series or groups as 
shown on the soil map accompanying this report. Beyond this the 
differentiation is not carried on the map though the various kinds of 
soils in each series, or as many of them as are known, are described un-
der the series in this report. 
In the following pages the main soil groups are first described, 
followed by a description of the more important soils, so far as known 
at the present time .• occurring in each group. 
OZARK BORDER SOILS. 
The Springfield Soils. 
Distribution. 
The main area of the Springfield soils lies in the southwestern 
part of the state including the greater part of the area covered by 
Greene, Lawrence, Jasper, Newton, McDonald, Barry, Stone, Taney, 
Christian, ·webster, Dade, Polk and Cedar counties. 
The belt of rock from which the soil was derived continues on 
around the Ozark region as may be seen by consulting any good ge-
ological map of the state. Between the northern part of Dade county 
and the northern part of Benton where the belt becomes buried by 
other formations , it is narrow. It appears again north of the Mis-
souri river and extends eastward as a continuous belt to St. Charles 
county but it is. not a factor of any importance in soil formation on 
account of the narrowness of the belt, and its covering of clay from 
another source. It forms a narrow ibelt from the Missouri river south-
ward through St. Louis, Jefferson and Ste. Genevieve counties. This 
part of it, except a small part of the St. Louis county portion, lies close 
to either the Missouri, the iVIeramec or the Mississippi river. It is 
rather deeply dissected, therefore, and has very little tillable land in it. 
In St. Louis county it is extensively covered with glacial materials so 
that the soil covering is not typical residuary soil. 
Along the southerp. and southeastern parts of the Ozark region the 
rocks that form the Springfield soils lie far south of the state line in 
Arkansas. 
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Southwestern Missouri is typically therefore the region of Spring-
field soils. 
Topography. 
The topography of the main part of the area in southwestern 
Missouri is that of a plateau sloping gently to the northwest. 
It is highest therefore along its eastern, southeastern and south-
ern boundaries. lt is considerably higher along the boundary than 
the adjacent country, to the east and southeast. Its slope to the north-
west is gradual, however, while that to the southeast is steep. Small 
streams which, tributary to White river, drain its steep eastward 
slope have cut deep narrow valleys back into it for a few miles. The 
eastern boundary of the plateau has been made ragged by the ra-
vines which have been cut back into it by the southeasternly flow-
ing streams. For several miles back from its edge it is best described 
as a thoroughly cut up or hilly country. It consists of deep, narrow 
hollows and narrow, branching, stony, wooded ridges. Except where 
James river and its tributaries have cut a deep gash back into it, the 
width of this ragged border varies from five to ten miles. 
Beyond the heads of these steep hollows the country becomes an· 
even plain. This would be its character over the whole of the rest 
of its area were it not for the fact that this part also has creeks and 
rivers draining it and these have cut valleys into its surface. They 
are not so deep, however as those that drain its southeastern edge. 
Each of the rivers flowing across it, such as Spring and Pomme de-
T5=rre rivers have made belts of hilly country along which they flow, 
but the hills are not so high, the valleys are not so deep and the 
slopes are not so steep as those along its southeastern border. 
The eastern edge of the Springfield plateau, running northward 
from Marshfield stands slightly above the country east of it but not so 
high above it as the southeastern edge stands above its adjacent 
country: There is no river east of it as large as White river which 
lies southeast of it so that the ravines which drain it do not cut it up 
so completely as the southeastern border is cut up. 
North of Cedar county the belt becomes narrow and its elevation 
less. It is not so high above the sea level and docs not stand noticeably 
above the county lying east of it. Sac river has cut into it in Cedar, 
Dade and St. Clair counties and the Osage flows along it for some 
distance in St. Clair and Benton. They and their tributaries have cut 
the country up thoroughly but not deeply, so that a large part of the 
hilly land, along Sac river especially, is capable of cultivation. 
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The Osage belt is a little rougher because the dissection is somewhat 
deeper. This hilly region, along both the Sac and the Osage is nearer 
like the hill land within the Springfield plateau than that along its 
southeastern border. 
In Cooper, Pettis and Saline counties the belt widens again. 
Its topography in Saline and Cooper is hilly, in Pettis smooth. Cooper 
and Saline, however, are not even so hilly as Cedar and much less so 
than the eastern rim of the plateau in Webster, Christian and Douglas 
counties. 
The smoothest land within this belt and the largest area of smooth 
land lies in the great southwestern expansion of the belt in south-
western Missomi. There is no other area of smooth land of equal 
size on this formation in the world. 
The Rocks. 
The Springfield soil area is underlaid by the Mississippian series of 
geological formations. These consist of the following rocks, begin-
ning with the highest : 
I. Chester Limestone. 
2. St. Louis Limestone. 
3. Keokuk Limestone. 
4. Warsaw Limestone. 
5. Burlington Limestone. 
6. Chouteau Limestone. 
7. Hannibal Shale. 
8. Louisiana Limestone. 
It will ibe noticed that all these rocks are limestone with one ex-
ception, the Hannibal shale. The area, however, is not evenly divided 
up among these several formations. The Chester formation barely oc-
curs in the state so that for all practical purposes it may be left out of 
consideration. The same is true of the Warsaw limestone. 
The St. Louis limestone has a very limited distribution in the state 
and still less in the Ozark region. The Keokuk limestone occurs only 
at two places in the Ozark region and in each of these its area is ex-
tremely small. The H)annibal shale ibarely occurs in the Ozark region 
and the Louisiana limestone does not have a typical occurrence south of 
the Missouri river. The Hannibal shale is the soil maker within the 
Ozark region only in narrow belts in Cedar, Dade, Webster and 
Wright counties. Practically all the residuary soils of the whole 
area, therefore, have been derived from the Burlington limestone, 
the others occurring only in small areas or in narrow belts. The 
Chouteau limestone has a wide occurrence in the Ozark border region 
but it is of practically no importance as a soil maker on account of its 
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occurrence in narrow bands and its close association with 
the Burlington. The Springfield soils, therefore, are chiefly Burlington 
limestone soils. They are not all typical, however. It is only when 
they occur in broad areas that they occur unmodified. Where the area 
is narrow the soil is modified more or less by the next higher formation. 
This is the coal measure sandstone or sandstone and shale. Even in 
the large area of these soils occurring in the southwestern part of the 
state the true residuary Burlington limestone soils are covered on many 
of the high flat ridges and the prairies by soils derived from shaly and 
sandy rocks that originally overlay the whole region. These ridges 
are narrow, however, and the prairies small, so that the great body is 
typical. 
Northward from this large area the character of the soil changes, 
but only in proportion to the amount of foreign material that is incor-
porated in it from other rocks. The Burlington limestone itself is 
very constant in character around the whole Ozark border. lt is gray, 
rather coarsely crystalline, usually very highly fossiliferous and con-
tains a large percentage of flint in nodules and bands. This latter varies 
somewhat in amount but it is so nearly universal in its occurrence in 
this limestone that it may be considered so. The soils are all more or 
less stony therefore, the flint of the rock remaining in the soil as stones 
instead of decomposing or disintegrating into soil. Unlike limestone 
soils in many regions, however, the soil layer, or rather the layer of 
decomposed material overlying the solid ledge rock, is thick. The ledge 
rock is rarely exposed except on steep slopes, the only exceptions being 
those localities where the soil is practically free from flint stones. 
Even in these places the: limestone is rarely seen on smooth fields. 
The Soils in General. 
These soils are all silts of varying colors, running from black, 
through various shades of reds and yellow to white or gray. The 
proportions of clay and sand never or very rarely run very high in 
any of these soils. They are, therefore, usually mellow, or are easily 
made so with fair treatment. They are well drained, also, and are mod-
erately early and warm. These characteristics are due in part to the 
greater or less abundance of stone or gravel in the soil. lt is almost 
universal in its occurrence and in some of the types it is very abundant. 
The subsoils are universally reddish in color. The intensity of the 
color varies somewhat but is everywhere greater than that of the soil. 
Like the soils they contain a considerable proportion of silt, very little 
sand, but also a considerably higher percentage of clay than the soils. 
The average percentage of clay in the soil runs from IO to 20 and that 
of the subsoil is a little higher as a rule but rarely running above 20. 
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Like the soil, the subsoil has a varying proportion of stones and 
gravel intimately mixed with the other constituents.. Where the soil 
is extremely stony the subsoil is slightly less stony. Where the soil has 
very few stones the subsoil usually has a higher proportion. The 
stone content in the subsoil is more constant over the region as a whole 
than in the soil. 
The natural growth on each kind of soil will ibe described under 
each separately. 
The Soil Types. 
In this general report which is chiefly a reconnoisance report it is 
thought unwise to undertake to give exact locality names to all the 
types of soil, and in the cases where names have been given to them 
such names must be regarded as merely tentative. If in the further 
prosecution of the work the results of the detailed study of the areas 
warrant the retention of the names used in this report, they will be 
retained, otherwise not. The subdivision into types in this report is 
made partly on the basis of the physical and chemical analysis, partly 
on the timber growth, partly on the presence or absence of consid-
erable quantities of loose stones in the soil, on the geological formations, 
on the topography, the color and the performance of the soil under 
cultivation. 
The Stony Black Oak Silt Loam. 
This is the extreme variety of the stony soils of the series. The 
stones, always chert, range from 25 to 90 per cent of the total mass of 
soil. The finer part of the soil is a silt of essentially the same physical 
conformation as that of most of the other types of the series. There 
are two phases of this soil recognized by the farmers of the region. 
The "white flint" soil is made up of 40 to 90 per cent of small frag-
ments of white apparently perfectly fresh chert or flint usually from 2 
cu. in. in size downward. The fragments are always angular. 
The "red flint" soil is made up of 20 to 80 per cent of soft, porous 
rough, reddish fragments of chert, of larger average size than those 
of the "white flint" phase but usually not more than 6 to 8 inches 
in diameter with an average size somewhat less than that. The frag-
ments are roundish due to weathering. They are never rounded as a 
result of having been rolled. The proportion of stones to fine part in 
the soil in this phase is smaller than in the other phase. The less 
stony parts of each phase are sometimes cultivated. The "red flint'' 
land is considered the best. It is more fertile, lasts longer, and 
stands drought better. 
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The ongm of the two phases is partly topographic and partly 
clue to the original character of the rock from which the soils were 
derived. The "white flint" soil occurs on most of the southwardly 
facing slopes, especially if they be steep, while the "red flint" occurs on 
the north slopes. On these the evaporation is less and the rocks are 
more moist, oxidation and decomposition are more active. The cherts 
or flints as well as the limestone are more thoroughly decomposed. On 
the southwardly facing slopes moisture is soon evaporated and decom-
position is retarded. On the other hand changes of temperature are 
more rapid, so the flint, being compact, is broken up into small pieces 
by the rapid warming and cooling. ln such cases the differences are 
undoubtedly clue to topographic position. Often the same narrow ridge 
will have one phase of soil on the south slope and another on the 
north. 
In other cases these different phases occur in positions where the 
differences cannot be ascribed to the slope or exposure to the sun, 
but are probably clue to the nature of the flint that was in the lime-
stone before it was converted into soil. 
The sulbsoil is a reddish, stony, silty clay essentially alike in both 
phases. The timber growth on this type of soil is chiefly black oak. 
On the northwardly facing slopes and in deep narrow hollows where 
evaporation is slight and the soil is usually more moist than else-
where, reel oak and white oak are most common. On the very stony 
ridges black oak is the most common tree. Scattered post oak and 
black jack trees occur also. On the southward slopes the trees are all 
scrubby as a rule with post oak and black jack rather common. There 
is no undergrowth and at the present time not much grass. Until the 
timber grew up dense enough to shade the ground there was a thick 
dense growth of the native blue stem grass. _ It has been smothered 
out by the shade and at the present time its place is taken lby a thick 
growth of ai.muals and perennials, many of them being native legumes. 
In p,ortions of southern Stone and Taney counties the short leaf 
yellow pine has occupied much of the southward slopes and many 
of the dry stony ridge tops. 
This soil is found in the hilly belts of the areas of the Spring-
field soils. These belts, as stated above, are the southern, southeastern 
and eastern border belt and a !belt along each side of all t,he larger 
creeks and rivers within the area. Not all of the areas of these hill 
belts, however, are inciudecl in this type. Most of the other types of 
the series occur in small areas here also, but this is th'e dominant type. 
It is impossible to outline these areas on a small map. A map on a 
scale of at least one inch to the mile will be required and their location 
can only be determined by detailed work. 
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The width of the border belt will average fifteen miles along 
the southeastern part of the area and about five miles along the rest 
of the boundary. Along the streams the width will vary from one to 
five miles. 
A small proportion of this soil is in cultivation. No exact sta-
tistics are at hand but it is estimated at not more than ten per cent. 
In the rougher parts of the border belt there are areas of several 
hundred square miles where not more than two or three per cent is 
in cultivation. 
The physical analysis of the fine part of this soil is about as fol-
lows: 
SOIL. 
Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 to I4o/o 
Silt ...... . ................. . ......... . ............ 6o to 6s% 
Sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . rs to 2oo/o 
SUBSOIL. 
Clay . . ..... . ..... . . . . . .. . . . ... . ... . . . .......... . .. 13 to rs% 
Silt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6o to 68% 
Sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 to 18% 
No chemical analysis of a sample of the extreme phase of this 
type has been made because of the difficulty of collecting the samples. 
The sampling augur will not penetrate it on account of the great 
abundance of stones. Some analyses of stony phases of other types of 
the same series, derived from the same rocks and occurring in much 
the same condition as these show a low percentage of humus, nitrogen 
and phosphoric acid a moderately good percentage of lime and a 
high percentage of potash. 
The proportion of humus is low both because of the open porous 
and dry nature of the soil which favors the rapid burning out of the 
humus by weathering and because of the autumn fires which have 
spread over these hills from time immemorial. Before the timber 
grew dense enough to smother out the grass with shade the autumn 
fires burned the dead grass. Since that time they have 1burned the 
leaves. No vegetable matter has been allowed to accumulate on the 
land. There is no layer of mold that is gradually changing to humus, 
nor has there ever been. 
It is not easy to supply rapidly the humus under cultivation on 
account of the difficulty of plowing effectively among the stones. It 
is rather difficult, on that account, to get vegetable matter thoroughly 
mixed with the soil. 
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This soil is not adapted to the growth of the general farm crops 
on account of the difficulty of cultivating it and its low fertility. 
Its less stony phases, however, are well adapted to the growth of 
clover and other legumes. These plants "catch" readily and do not 
die from drought badly nor are they subject to freezing out. T he land 
is so rough however, that a hay crop cannot be harvested easily. 
Clover fields can be utilized for pasture, however, with excellent re-
sults'. White clover grows well and spreads rapidly especially during 
wet years. It is rather easily affected by drought. 
Bluegrass and the other sod grasses do not grow well partly on 
account of the lack of humus and nitrogen in the soil. There are 
indications, derived from observation on this soil that the growing and 
pasturing of clover for a few years will enable blue grass to take 
hold. The great abundance of clay and silt in the fine part of the 
soil ought to make it an ideal soil for grasses of all kinds. The 
poor growth of grass cannot be clue to the coarseness of the soil but 
is more probably clue to the low percentage of humus. This can be 
supplied by proper handling. 
The bunch grasses, especially orchard grass, grow quite well on 
this soil. They grow much better, however, after some humus has 
been supplied. 
A great deal has been said about the fruit industry on this soil. 
There is no doubt that fruit trees will grow on it and will produce 
good fruit but it will never be possible to .devote all or even a large 
proportion of these lands to the growth of fruit. The fruit crop is 
uncertain in that region on account of winter freezing and late spring 
frosts. It is extremely unsafe to clepencl on fruit growing alone as 
an industry. As a branch of general farming it can be made to pay. 
The existing area of fruit culture can and will be extended in 
this soil but a point will soon be reached where the utilization of the 
best of it for pasture and the poorest for the growth of t imber will 
be found more profitable than fruit growing. 
The salvation of the area lies in a combination of fruit culture 
and grazing with the growth of legi.unes as important pasture plants. 
A farm on land of this soil alone, could not 1be a very profitable one. 
When it is owned in considerable bodies, however, and once set in 
clover and other grasses it can be used to great advantage as pasture 
land on farms which include some areas of the other soil types of 
the region, especially the bottom land soils on which hay and grain can 
be grown for feeding. Such pasture lands are cheap, fencing ma-
terials are cheap and when once set in grass and clover they will 
support almost as much stock per acre as much higher priced land in 
other parts of the state. 
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Handled in this way, the less stony phases of this soil can be 
made profitable. A rotation in which a large reliance is placed upon 
legume crops and in which grain crops are not grown too 
frequently is to be strongly recommended for this class of soils. 
For the more stony portions the most profitable crop that can be 
grown on them is timber. 1t is not a soil for the small forty-acre 
farmer except in the immediate neighborhood of the towns oi: a 
railway station where the growing of small fruits can be engaged 
in with a moderate degree of profit. 
Whether this soil will grow alfalfa or not is a question that has 
never been settled. It is quite probable that alfalfa could not be 
started on it without heavy fertilization but where properly prepared 
there is no sufficient reason yet shown why it should not grow, at 
least on the less stony places. The roots could penetrate to great 
depth and the clayey nature of the subsoil would hold water through 
prolonged drought. There is no real hardpan under this soil. 
The Black Oak Grai1elly Loam .. 
The finer parts of this soil do not differ essentially from that of 
the preceding type. They are iboth derived from exactly the same 
kind of rock and through the action of the same processes. They are 
both residuary upland soils. They differ in their topographic location, 
their proportion of stone and the ease of cultivation. The Black Oak 
Gravelly Loam varies in color from place to place from gray to yel-
low, brown and red. A greater proportion of the area of this soil 
has a reddish color than that of the preceding. 
The proportion of stone, above a cubic inch in size, is considerably 
less than in the preceding type, rarely running higher than r 5 to 
20%. It is not so high as to make it unprofitable to haul the stones 
off the land. This is often done and the land made much more easily 
tilled. The amount of stony material less than one cubic inch in size 
varies from five to 40 per cent, running higher and lower only in rare 
cases. The proportion of stony material is about the same in the soil 
and subsoil. 
The fine material of the soil consists of about 6o% of silt, ro to 
IS% of clay, and about ro% of sand, though in places the prox-
imity to localities where the overlying sandstones of the coal meas-
ures occur modifies the amount of sand in the soil layer considerably. 
It does not affect the subsoil, however, to a great extent. The per-
centages of clay, silt, and sand in the latter are about 25 to 30, 
45 to 60 and S to IS respectively. 
The timber growth on this type of soil is Black Oak and Red 
Oak to the practical exclusion of every other variety of tree growth 
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except occasional White Oaks which occur on the northwardly fac-
ing slopes. Like the timber everywhere on all the soil types of the 
Ozark region, that on this type has grown up since the occupation 
of the region by white man and the stopping of the prairie fires. 
Before that time there was a growth, often very dense, of hazel 
and sumac brush. Just as such land is now described as "Black 
Oak land," a large part of it was formerly known as "hazel and 
sutnac" land. At the present time occasional sugar maple trees and a 
few shrubs or small trees are usually found on the northwardly fac-
ing slopes. 
There is no large area made up wholly of soils of this type. 
In general, the areas are small and more or less isolated. They 
occur chiefly in the hill belt of the Springfield series area, that is, in the 
southern and southeastern border belts and in the river and creek hill 
belts of the interior. They are closely associated therefore with the 
stony Black Oak soils. They occur, however, in the smoother parts of 
these hilly areas higher up the streams than the latter soils and on the 
gentler slopes. They do not occur, as a rule, on the flat topped ridges 
however narrow they may be. They are hilly or rolling land soils. 
They are derived from massive nearly pure limestone beds which 
carry a small amount of flint. In decomposing or disintegrating into 
soil, therefore, there is not a large amount of flint to be left in the 
soil. The same beds of limestone underlie much of the area of the 
more flinty type but only on steep slopes where the flint from higher 
beds which carry a much greater proportion of flint, has drifted down 
over the whole slope and made it all stony. The gravelly soils occur 
on the more gentle slopes on which the creep or drift from above is 
not sufficient to affect the amount of flint in the soil. 
It is impossible at present to give the details of distribution of the 
soils of this type. To do that will require accurate detailed map-
ping~ 
A much larger area of this soil is in cultivation than that of the 
preceding type. It occurs more often on northwardly facing slopes 
and is better adapted to cultivation for that reason alone than the 
southwardly facing slopes. It is regarded as a strong soil in com-
parison with the other upland soils of the region though the physical 
and chemical composition of its fine material is practically identical 
with that of the preceding type. This latter, however, although a 
strong soil, is not cultivated to any extent on account of its content 
of stone. What was said concerning the crops that may be grown 
on the stony black oak soil applies here also. For the first few years 
after clearing it will produce fairly good crops of corn and wheat 
. but on account of the small amount of humus in the soil to begin 
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with this kind of cropping soon reaches the lower limit of profitable 
production. The small amount o.f humus is soon burned out and the 
nitrogen used up. Its store of mineral fertility, however, has not 
been seriously reduced by these few years of cropping and the soil 
being naturally a legume bearing soil, the growth of a few · crops of 
clover or cowpeas, especially if one or two crops are turned under, 
brings it back to better condition than it had to begin with. This 
kind of farming, however, cannot be kept up indefinitely, for by it no 
mineral matter is given to the soil and considerable is being taken 
away in the crops of grain and clover. The soil as stated above is 
low in phosphoric acid and the time will come relatively soon when 
it will be necessary to add phosphoric acid to the soil. 
Like the stony type of soil it is better adapted to grazing than to 
grain or hay raising on account of the unevenness of the land and on 
account of the stone in the soil. The physical condition of this soil, 
where it is treated with any sort of intelligent regard for the main-
tenance of its fertility is almost ideal. The fine material is almost 
wholly silt and clay Jbut it contains so considerable an amount of 
gravel of all sizes that it is kept in a mellow condition. In cases 
where the land has been cultivated in corn for several years in suc-
cession and the humus all burned out it is inclined to bake when 
dry. When it reaches this condition it will, if abandoned or allowed to 
lie fallow for a few years, become covered with a dense growth of 
young sassafras brush. 
Although both these soils occur in the hilly area of the Spring-
field soils yet they do not wash badly as a rule. The only reason for 
this is the presence of the stone and gravel in the soil. These enable 
the soil to absorb the larger part of the rainfall rather than to cause 
it to flow off on the surface. The stones act as obstructions to the 
flowing water also and hinder washing in that way. It is only where 
the amount of stone and gravel is very small that there is much loss 
of soil from washing. The streams of the region are clear excepting 
for a very short time during freshets. When ditches are started m 
the fields they are easily stopped by being filled with stones. 
The Black-Jack Gravelly Loam. 
This is a gray, brownish yellow to yellowish silt with a varying 
proportion of stone and gravel. The soil at the surface is usually 
gray but changes to a yellow or yellowish red color in a few inches, 
becoming continually a more decided red downward. The gray part 
of the soil rarely extends to greater depth than ten inches, and is 
usually less. The subsoil is some shade of red or yellowish red, !be-
ing more often reddish than yellowish though not usually so deep 
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a shade of red as the subsoil of the two Black Oak types already 
described. 
The proportion of stone varies greatly, more than in either of the 
Black Oak types. In places the stone constitutes from 50 to 60 per 
cent of the total soil material and as a rule occurs in large angular 
masses as well as small fragments or gravel. In fact some of foe 
most hopelessly stony areas of the whole Springfield series region be-
long to this type. The flint masses are large, sometimes more than a 
cubic foot in content, white, angular and undecomposecl. The 
other extreme is that in which the soil is practically free from stone 
of any kind larger than a cubic inch or two in size. Rarely is this 
soil free from the latter and it usually occurs in quantities amounting 
to more than rn% of the bulk of the soil. Where the large stone 
is absent the small stones or gravel do not make cultivation espec-
ially difficult. 
A physical analysis of a sample of the fine material Of this soil 
from McDonald county showed 23 % sand, 64 % of silt and Ir %clay, 
while the subsoil from the same locality showed 21 % sand, 49% silt 
and 24 % clay. This is probably not far from an average compo5i-
tion of this soil. The percentage of sand in this sample is probably 
a little higher than the average in this soil. 
This soil type includes the area in which the principal tree growth 
is the Black-] ack Oak or Jack Oak or Black-] ack and also the gravelly 
parts of the small gray soil prairies of the southwestern part of the 
state within the Springfield soil area. The Black Jack brush has en-
croached rapidly on these prairies since prairie fires were stOJ.)pecl by 
man except where the land has been placed under cultivation. Black 
Jack is almost the only tree that grows on this soil. An occasional 
Post Oak and an occasional hickory may be met with. 
This is one of the two main types of soil in the Springfield area 
that occur in the smoother parts of the region. It occurs on the 
broad gravelly prairie areas, on the somewhat rougher land on the 
boundaries between the prairies and the hill belts and on narrow, grav-
elly ridges. 
This soil occupies, therefore, with the one next to be described, 
the central part of the Springfield area. It is confined almost wholly 
to the western side of the Ozark region and is found chiefly in the 
southwestern counties. It does not occur in its typical fonn on the 
eastern or northern side of the Ozark area. 
A large part of the area of this soil is now in cultivation. When 
the uplands began to attract the attention of farmers this soil was the 
first to be put under the plow. This is due not to its greater fertility 
than that of the types described above but because of the smoothness 
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of the country and the lack of a heavy growth of timber to be cleared 
off. It is in fact universally regarded as poorer land than that of the 
preceding types but is much easier put into cultivation and easier to 
cultivate when once broken out. I'ts growth of timber was never dense. 
It is much more so now, where not cleared and in cultivation, than 
ever before. Probably about 70% of this area is now under fence 
and most of what is cleared and broken out is under the plow. 
The physical analysis shows that this soil is adapted to general 
farming. Its chemical analysis shows, like all the other soils of the 
Ozark region, a low percentage of nitrogen (.II 8 % ) , phosphoric acid 
(.055%), and of lime (.r37%), and a high percentage of potash (-), 
and of magnesia ( .r 7r % ) . 
It is devoted to the growth of wheat and corn chiefly-in fact 
al.most exclusively-with an occasional crop of oats or clover. 
On account of the smoothness of the land farm machinery can lbe 
run over it and its yield of wheat is fair so that it is devoted to the 
growth of that cereal more than to any other. The next most im-
portant crop is corn. It yields under favorable conditions of season and 
tillage and while the humus content is still fairly good, about 35 
bushels of corn and IO to rs bushels of wheat. Of late years farmers 
have been using considerable bone meal with wheat, increasing the 
yield up to 20 bushels in good years. 
It is not regarded as a good clover soil. It does not catch so 
well as on the Black Oak types and does not grow so rank. Not 
nearly so much attention is paid to growing it as on the latter types. 
The soil is, however, fully as much in need of it as any of the other 
types and sooner or later it will have to be done or else the growth 
of other legumes will have to be taken up. Phosphoric acid will also 
have to be added in time unless more attention is paid to live stock 
husbandry and all manure carefully saved and put on the land. 
Grass is not grown to any extent on this soil. It is rather too dry, 
loose and open to be especially adapted to such a crop. The main 
thing, however, that makes the growth of grass unprofitable seems 
to be t'he lack of humus in the soil. In a few localities where this 
has been supplied, blue grass gradually takes possession and forms a 
good sod but does not grow so rank as i,; p;rows on the clay lands of 
the northern part of the state, except where -an abundant humus supply 
has been derived from clover. 
Orchard grass and the other bunch grasses do quite well. The 
southern grasses such as Bermuda have not been tried on this soil. 
There is very little doubt that the growth of a few crops of clover 
or cow peas, turned under, will supply the necessary constituents for 
the successful growth of Blue grass. When this is done the continuous 
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·cropping of grain crops can be stopped and the land still handled 
profitably. 
A larger proportion of this soil is devoted to the growth of 
fruit th.q_n that of either of the other types described. This not due 
to its greater adaptability to the growth of fruit trees or plants but 
ra.ther to the fact that it is an upland soil and a larger proportion 
-of it lies adjacent to the railways. The fruit growing localities are 
determined largely by the location of transportation lines. It is gen-
·eraJly agre;ed that fruit trees do not grow so well on the upland prairie 
.and gravelly Black-Jack soils as on the Black Oak gravelly soil. 
The danger from late spring frosts is not so great on the upland 
as in the valleys. The fruits grown on this type of soil are apples, 
peaches and strawberries. A crop of the latter is a little more cer-
tain than of the former and they usually find a good market. The 
industry is large enough to enable the product to be shipped in car-
load lots. The chief losses have resulted from heavy rains at the 
time of harvesting. Other small fruits do well but no effort has been 
made to grow them for the market except locally. 
Of the two tree fruits mainly grown in the region, apples are 
more extensively grown and are more profitable. The peach crop 
is made very insecure on account of spring frosts. Apples are often 
injured also though a total failure is rare, so also is a full crop. The 
latter probably once in six to eight years, the former once in ten. 
The area devoted to fruit or that is likely to be devoted to fruit 
in the future is small proportionally. The bulk of the area, therefore, 
will be devoted to general farm crops and to live stock hnsbandry. To 
make this permanently successful it is absolutely necessary to get 
the soil in the condition to grow grass. This can be done by putting 
humus and nitrogen into the soil and keeping it there. The easiest 
way and the cheapest way to do this is by the growing and plowing 
under of clover or cowpeas-not by the harvesting of a crop of hay 
and turning under the stubble but by turning under the whole crop. 
For land that is to be put to grass one or two crops turned under 
will be sufficient if the grass be pastured. When the land is to be 
devoted to grain or hay growing this will have to be done, in the case 
of grain growing, every three or four years, or with hay every six or 
eight years. 'Where grain crops are grown continuously even with 
clover in the rotation, it will be necessary before long to apply phos-
phorus in the form of some mineral fertilizer as well as return all 
manure to the land. Lime is another thing that will benefit 
this soil in places but it must not be thought of as a fertilizer nor as 
a material that can take the place of the clover and phosphorus ferti-
lizers. All three of these things are or will soon be a necessary con-
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dition for the growth of profitable grain crops on this soil. No one 
of them can supply the requirements. The lime can be obtained easily 
and cheaply in the vicinity, the clover can be grown. The only thi.ng 
that will cost more than labor and seed will be the phosphorus. 
The Post Oak Silt Loani. 
This is a gray bluish or yellowish stony to stone free soil with a 
bluish to yellowish or grayish stony to stone free subsoil. It is 
largely a silt, the fine material in the soil giving a percentage of r3 
for clay, 69 for silt and I 5 for sand while the subsoil gives the per-
centages of 31, 53 and 14 for clay silt and sand respectively. 
The stone constituent of this soil is chiefly "chunk" rock, con-
sisting of stones varying in size from 5 to IO inches in diameter with 
a very small percentage of gravel. In many. cases the gravel con-
stituent is absent leaving a stony to stone free silt. 
The subsoil is, as stated above, bluish to yellowish or reddish 
yellow or mottled though rarely as reel as the subsoils of the B1a'.ck 
Jack type. Its stone constituent is somewhat greater than that of 
the soil though not so great as that of the other types. The propor-
tion of gravel is aibout the same as that of the soil clown to a depth 
of from 24 to 30 inches, below which it usuaI!y increases. \Vhere 
the soil is stone free the subsoil, at least down to about 24 inches 
is apt to be free also and of a rather tough blue clay. 
The timber growth on this soil is almost exclusively post oak. 
It graduates into the gravelly ·Black Jack Janel on the edges, the 
latter tree appearing in small proportion at first and graduaI!y in-
creasing. 
Before the occupation of the country by white man the area 
of this soil type consisted of oak openings, or open grass covered 
areas with few trees of large size, exclusively of post oak. The 
ground was fuII of roots, however, which sprouted up every spring 
and were regularly killed clown every faI! by fires. When white man 
stopped the fires these sprouts grew rapidly, except where the ground 
was cultivated, and have produced a very dense growth of tall rather 
smooth saplings almost exclusively of post oak. Many of the old trees 
still stand and rise above the tops of these young oaks. The annuals 
growing on this land originaI!y consisted chiefly of grasses. Legumes 
were not entirely absent but they were much less abundant than on 
the gravelly types. 
Since the growth of young trees became sufficient to shade the 
ground the grasses have been killed out so that now the ground 
is bare or supports only a few weeds. The leaves, however, are burned 
every autumn so that the store of humus is not being increased. 
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This is an upland soil. It occurs on the flatter areas of the country, 
on the flat topped ridges, the flat, poorly drained areas or "fl.atwoods" 
of the native nomenclature, and in the flat sag-like valleys on the up-
lands-usually around the heads of prairie sloughs. The total area 0£ this type of soil is smaller than that of any of the types already 
described. There are very few large bodies made up exclusively or 
chiefly of it. Its occurrence is usually in small patches in sags and on 
flat ridges where the drainage is poor. Like the Black Jack soil area it 
occurs almost exclusively in southwestern Missouri, and is more abund-
ant in Webster, Greene, Lawrence and Barry counties than elsewhere. 
North of Dade county it is hardly known and along the northern 
and eastern sides of the Ozark region the Springfield belt is narrow, 
near the Mississippi river and too well dissected for the occurrence 
of any significant areas of this soil. 
A rather smaller proportion of the area of this soil is under cul-
tivation than of the preceding type. It has the advantage of being 
free of gravel and occasionally free of stone but the greater disad-
vantage of being cold and poorly drained. It is considered the poorest 
of the tillable upland soils of the region. It is rather hard to work 
and requires a favorable adjustment of many factors to produce good 
crops. At the present time it is farmed just like the other upland soils 
of the region. It is devoted to the general farm crops, which in this 
region consist almost exclusively of corn and wheat. In some cases 
these post oak areas are converted into permanent timothy meadows, 
but little attempt has been made to improve the land by manure 
drainage or other means except an occasional application of commer-
cial fertilizer. It produces fairly good crops of timothy and red top 
hay but poor crops of corn. The dryer portions, the stony portions 
"With yellow-ish or mottled subsoil will produce fair crops of wheat 
but the stone free phase with the blue clay subsoil produces very poor 
crops of wheat except in rare cases when the seasons are clry. 
Clover does not grow well on a large part of this soil. It will 
produce fair crops in favorable seasons on the better drained stony 
areas !but on the blue clay subsoil areas it will not grow profitably 
under existing conditions. 
The dryer areas will produce good crops of cowpeas and they 
will grow in the other parts so that there is no reason even with tli'ese 
soils for buying commercial nitrogen nor for leaving the soil :forever 
barren of humus. 
This type of soil has not been studied very much but the indi-
cations are that it is badly in need of nitrogen, humus and lime. These 
can all be supplied cheaply by the farmer himself. One sample from 
this type has been analyzed chemically and the result showed a low 
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percentage (.179%) of nitrogen, a low percentage of pho11phoric acid 
( .04 % ) , a low percentage of lime (. 149%) and a high percentage of 
potash ( .27%). 
These results do not differ greatly from those of the preceding 
type though the percentage of phosphoric acid is somewhat lower. 
The defect seems to lie in the physical character, in the poor drainage,. 
the dense nature of the subsoil, and the low percentage of sesquioxides. 
of iron present. It must be borne in mind, however, thci.t these figures 
are for a single sample only and no broad generalizations can be based 
on them. 
The farmer of this soil as well as some of those on the Black 
J<J.ck soil report the occurrence of a hardpan from one to three feet 
below the surface. No systematic study of these occurrences has been 
made but in the few cases studied nothing but a stiff or tough clay 
layer was found except that in some of the Black Jack areas the 
stone, a few inches below the surface, became for a foot or so more 
abundant and more closely compacted but no place has yet been found 
where such stony layer or clay layer was cemented ·into a definite 
i.mpervious hardpan layer. 
The flat areas of the Post Oak belts with the blue clay subsoil 
will be improved with drainage. Whether this will have to be done 
by open ditches or by under drainage cannot be stated here. An 
application of lime ( 600 to rooo pounds per acre) and the growth of 
a !ew crops of cowpeas would bring this soil into much better con-
dition. Fruit trees seem to do about as well on this soil as on the 
preceding type. Not a great deal of it howe\rer, is devoted to grow-
ing fruit. Strawberries are not grown on it to any extent, the 
dryer gravelly Black Jack soils being much better adapted to them. 
Th.e Bottom Land Loam. 
This is a gray to black loam or silt loam, rarely passing into a 
sandy loam, with or without gravel. It is everywhere of an open, 
friable texture having sufficient clay and silt to enable it to hold 
rnoistt.H"e but not enough to make it difficult to cultivate. It is free 
Qf stone of large size, larger than an inch or two in diameter ex-
cept where a ravine or hollow from the hills opens out into an area 
of level bottom. In such cases, the wet weather streams have washed 
stones from the hills and spread them out in cone fashion around 
the mouth of the hollow. The gravel in the loam is always more 
oc less rounded aHd oxidized to a reddish color. 
The subsoil is either a reddish clay or gravelly clay of that color. 
The gravel is usually in layers and lenses alternating with clay, and 
rarely or never cemented into an impervious layer. There are on 
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most of the larger streams two or more benches or terraces, usually 
two well defined ones. ln such cases the upper bench has a clay subsoil 
with a small amount of gravel down to three or four feet while the 
lower bench, the modern alluvium, usually has a gravel or gravelly 
clay subsoil. 
The timber growth on this soil consists of white, red, burr and pin 
oak, sycamore, walnut, elm (two species), hackberry, wild cherry, but-
.ternut, white and black hickory, mulberry, sassafras, persimmon, paw-
paw, and a rather long list of shrubs and vines, all of which grow lux-
uriantly. The more gravelly parts of the bottom lands were devoid of 
large trees and grown to sumac and hazel brush until the occupation 
of the region by white man. 
These soils are confined to the creek and river bottoms. They 
lie, therefore, in long narrow strips. They are rarely more than half 
a mile wide and from that clown. The average width of the alluvial 
strips is about three-eighths of a mile for the region as a whole. 
The narrow bottoms of the small hollows in the hills where there is no 
stream, except during heavy or protracted rains, are not included 
here, since the bottoms of such valleys are mere long narrow strips of 
soil that is but a little more than a bed of loose stones. 
Practically the whole of the area of these soils is in cultivation 
and has been so for many years. The first farms of the region were 
made on them. The lands where they occur have always been the 
highest priced and most profitable lands in the Ozark region, 
and are especially well adapted to general farming. They pro-
duce gt>od crops of corn, wheat and clover. Oats is grown to 
some extent, but the yield is not enough to make it a paying crop 
as a rule, the reason probably being climatic. The yield of corn, 
when a corn-wheat-clover rotation is run, and the soil handled care-
fulfy, will average about forty bushels per acre, running in favorable 
years to sixty or more, while it rarely drops below thirty. The 
yield of wheat under the same conditions will average twenty bushels 
except where it is cut down by rust or climatic influences. 
Clover yields one and a half tons of hay and from one to four 
bushels of seed per acre. Blue grass does not grow luxuriantly; partly 
because no attempt has been made to set it and none is likely to be 
made. The land is too valuable for growing grain. The gravelly 
silt ~'1 is rather loose, also, for the sod making grasses. Onihard 
grass where it has been tried has done well. These !bottom lands will 
pr-0bably never be converted into permanent pasture. This will be 
located on the adjacent hill land. The profitable farm in this region, 
therefore, will include at least a small area of bottom land for grain 
groWing and a larger area of upland for pasture and clover hay. 
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The water supply in these valleys is abundant and of good 
qt:iality. 
With a rotation of corn, wheat, clover, the turning under, rather 
than the burning, of the waste and the return of the manure made 
from the feeding of the corn and clover on the place, back to the land 
these soils will produce grain crops indefinitely with the addition 
of mineral fertilizers occasionally. 
The Bolivar Soils. 
The Rocks. 
The soils included under this name are derived from rocks 
of the lower carboniferous age lying just beneath the limestones 
which form the soils of the Springfield series. They are the 
Hannibal shale and sandstone. They occur as clays, clay shale and 
fine-grained sandstone of a prevailing yellow to greenish yellow color. 
Since the shale is much more abundant than the sandstone, the soils 
are more often clays than sands. The sandstones are very fine-
gr-ained and earthy. 
The average thickness of these rocks is only 30 to 50 feet. The 
width of the belt of country in which they constitute the surface rock 
is narrow, often not more than a mile, though occasionally amounting 
to twice or three times that width. From the areal point of view, 
therefore, they are not very important rocks. They usually outcrop 
on slopes which are capped by the limestones which form the Spring-
field soils. The soils overlying them, therefore, are rarely derived 
wholly from them. Soil from the limestones has usually drifted down 
over them so that the surface soil is often considerably modified and 
only the subsoil is typical Bolivar soil material. On the other hand, 
the clays from these rocks sometimes extend out over flat areas as a 
thin layer of soil with a subsoil made from underlying rocks of a to-
tally different character. These two main modifications of these soils 
occur on the outer and inner borders, respectively, of the belt. 
The Soils in General. 
These soils are prevailingly of a somewhat cold clayey nature, 
and where they occur over an area of considerable width the country 
is usually fl.at. This emphasizes their tendency to wetness. Except 
where stones have drifted down over them from near-by areas of 
Springfield soils they are wholly free from loose flint stones. Where 
the sandstone is well developed, small boulders of soft earthy, yellow-
ish, perforated sandstone may occur. Where the subsoil is de-
rived from the next underlying formation on the inner border of the 
belt it is stony. The timber growth on this soil is, on the more clayey 
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portions, chiefly laurel oak and post oak. The post oak grows on the 
flat areas and the laurel oak on the gentler slopes and in the small val-
leys. On the sandier parts black oak and reel oak are the important 
trees, though black jack is not uncommon. On the bottom lands laurel 
oak with the common bottom land trees such as elm, walnut, cherry, 
etc., are found. 
These soils do not form a continuous ring around the Ozark re-
gion. Like the Springfield soils they are southwestern Missouri soils 
and occur chiefly in Webster and Polk counties. A narrow belt extends 
into Hickory county as well as into Cedar, but they disappear before 
reaching the Osage river. They do not reappear again in the whole 
circumference of the Ozark region. 
They are practically unknown south of the Springfield-Memphis 
line of the Frisco railway. The rocks producing them gradually thin 
out southward and, although they extend south of the railway, they are 
so thin that they do not influence the soil. They begin as a narrow 
belt near Cedar Gap and extend northward in a rather narrow belt 
immediately east of the Springfield soils through the country in which 
Marshfield, Fairgrove, Pleasant Hope, Tremont, Bolivar, Polk and Elk-
ton are situated. Beyond this they rarely occur, but they are found in 
narrow belts along Sac river and its larger tributaries in Cedar and 
Dade counties. The belt is not continuous, unbroken and of even width 
along the course described. It is cut by streams as well as by eastward 
projections of the Springfield series and is broken by outlying islands 
of the latter. It is broader, but more broken up, in Polk county than 
anywhere else. 
Timber Growth. 
The timber growth consists of mixed oaks, post oak on the flat 
area.s, reel and black oak on the better drained areas and laurel or 
shingle oak in the wettish upland sags. 
The Soil Types. 
Only two general types of soil are known to belong to this group. 
The Polk silt loam is the upland soil of the group. It is gray to yel-
lowish in color, free from loose stones and on account of the general 
smoothness of the topography in which it occurs is nearly all in culti-
vation. lt is rather heavy and intractable, but under favorable con-
ditions will produce fair to good crops of wheat and corn to which it is 
largely devoted. The wheat stuibble fields in the autumn are usually 
covered with a growth of Spanish Needle. It is in need of drainage 
on the flatter areas and in the upland laurel oak sags which are rather 
abundant. 
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The Polk Loani. 
This is the bottom land soil of the area, but very little of it oc-
curs. The streams practically all cut through the bed of shale and 
into the 1Ulderlying cherty limestone. The alluvial soils partake there-
fore of this latter rock to a considerable extent. The Polk loam 
occurs unmodified only in very narrow belts along the small streams. 
It is dark to black in color, rather sticky, with a silty to fine sandy 
subsoil. 
There are doubtless small areas of fine sandy soil derived from the 
fine sand beds of the shale, but such areas were not seen. 
The Perryville Soils. 
Distribution. 
The Perryville soil belt or ring is, like the two just described, 
only a partial one, not extending entirely around the whole Ozark 
region. It lies, however, on the eastern side of the Ozark region 
rather than on the western. 
The Rocks. 
It is underlaid by limestones belonging to a wide range of geolog-
ical ages, from the lower part of the Ordovician to the Devonian, 
all alike, however, in being rather pure, chert-free limestones. The 
soils are therefore chert-free silts and clays, either red, gray 
or some shade of yellow or brown depending upon the formation 
from which they have been derived and the amount of leaching to 
which they have been subjected. The formations, beginning with the 
lowest, is a gray subcrystalline limestone of Lower Silurian age which 
weathers to a rather yellowish soil. It is about roo feet thick and of 
essentially uniform character from top to bottom. 
The next formation is the Trenton limestone, which has two divis-
ions, a bluish fine grained crystalline lower half and a coarser crystal-
line gray upper half. Both weather to reddish soils. The next, which 
is a group of several beds belonging to the Upper Silurian and Devon-
ian ages, consists of beds of limestones of varying character, all of 
them chert free, however. There are also a thin bed or two of shale. 
These formations all lie along the eastern part of the Ozark re-
gion extending from the Missouri river in the western part of St. 
Louis county southward to the lowlands of Cape Girardeau county. 
They dip eastward beneath the rocks making up the Springfield soils, 
such of them as occur along the eastern side of the Ozark region. This 
belt of rocks leaves the Missouri river in the western part of St. Louis 
county. Through St. Louis and Jefferson counties the belt of their 
ootcrop is very narrow and the soil overlying it has been modified to 
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such an extent by the adjacent Springfield soils that it does not differ 
e~sentially from them and has been included in that grotip. The typical 
Perryville soils do not appear north of Riverside, where the Mississippi 
river turns to a southeastward course. From this point southward the 
belt widens very slowly continuing as a narrow band entirely across 
Ste. Genevieve county. At the south line of the county it widens rap-
idly and occupies a broad belt across the eastern part of Perry and the 
central part of Cape Girardeau counties. In Ste. Genevieve and Jeffer-
son counties, the rocks forming the Springfield soils lie between the 
Perryville belt and the Mississippi river. In the southern part of Perry 
and all of Cape Girardeau county the belt is cut off from the Mississippi 
by the intervening belt of Wittenberg soils. 
Topography. 
The topography of that part of the belt of country underlaid by 
this soil which lies north of the latitude of Ste. Genevieve is rough. 
The belt is narrow and lies close to the Mississippi river. It is rather 
high also. This has resulted in its complete dissection. The soil is 
everywhere badly eroded and in most places the top soil is gone leaving 
the subsoil only. In fact, in places the rock is entirely bare. 
South of the latitude of Ste. Genevieve, as the belt widens it be-
comes smoother. Over its whole area in Perry county, except a belt 
along the river a few miles in width, it is a rolling plain, becoming 
somewhat hilly along the creeks. The creek hills are rounded, rock 
beds being rarely exposed and the uplands have many gentle undula-
tions due to sinks in the underlying limestone. The chief factor con-
trolling the value of this soil for agricultural production is that of to-
pography. Where the land is relatively smooth the soil is well adapted 
to general agriculture. It differs in this respect from the Springfield 
soils where a factor of considerable importance is the quantity of loose 
stones in it which determines its agricultural value more often than any 
other factar. 
This whole region, uplands and valleys, was covered with forest 
when white man first saw it. The luxuriance of the forest growth was 
one factor in attracting settlement. It was one of the first upland 
areas of the Ozark region that attracted settlement and the upland 
farms on it are among the oldest upland farms of the state. 
In geological formation, topography, physical constitution, color, 
origin and fertility, the soils of the greater part of this area are prac-
tically identical with the soils of the limestone belt of the great Appa-
lachian valley in Pennsylvania, Maryland, Virginia, Tennessee and Ala-
bama. The Bureau of Soils of the U. S. Department of Agriculture 
has named these soils the Hagerstown Soils. 
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The Soil Types. 
There are, so far as our studies up to the present time have en-
abled us to classify the soils of this belt, two types of soil in it. These 
are the Perryville silt loam and the Perryville clay loam. As the region 
is studied further other types will probably be found. Our classification 
into two types only, is an extremely broad, simple one that is evident to 
every casual observer and is based on a very hurried study. This belt 
has received less study than any other belt of its size in the Ozark 
region. 
The Perryville Silt Loam. 
This is a reddish brownish or gray silt loam, having 
about 8 to IS per cent of clay, 65 per cent of silt and IO to 20 
per cent of sand. It is practically free from loose stone, such as do 
occur being fragments of limestone as a rule. Fragments of chert or 
£int are rare. The surface drainage seems to be sufficient except on 
small areas where former sink holes have been filled up. It is mellow, 
easily cultivated and under proper treatment, produces good crops. 
The subsoil is a reddish silt differing from the soil chiefly in its 
deeper red color and a somewhat higher percentage of clay. There is 
no sharp boundary between soil and subsoil. The soil section gradually 
changes from the paler color of the soil to the deeper color of the 
subsoil accompanied by a gradual increase in the percentage of clay. 
Analyses of the subsoil show a percentage of clay varying from IO 
to 20, of silt varying from 55 to 70 and of sand varying from r8 to 22, 
depending upon the depth. The clay increases and the other con-
stituents decrease in depth. 
The subsoil rests directly on the bed rock and usually at a depth 
less than 30 feet. The limestone, being nearly pure carbonate, is de-
composed only by solution, so that its surface always presents the ap-
pearance of fresh rock. Except where the occasional shaly beds un-
derlie the soil there is no gradation from one to the other, though the 
lower layers of the subsoil contain many detached masses of limestone. 
The Perryville silt loam, being free from gravel, stones, and coarse 
sand is a cooler soil than those o.f the Springfield series. Its humus 
burns out more slowly under the same treatment, yet on account of the 
cropping system of practically every farmer on it, its supply of 
humus is low at present. This type of soil is farmed almost exclusively 
by Germans and has been farmed by them for a great many years. 
The few exceptions to this rule do not affect the cropping system be-
cause the system of the majority determines it . The Germans in Mis-
souri are grain farmers. The live-stock farmer among them is ex-
tremely rare. They have practically taken possession of the lands on 
the eastern and northern borders of the Ozark region. This is a region 
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of stone-free silt and clay soils, and a rolling hilly topography. Their 
system of exclusive grain farming has reduced the humus content of 
these Ozark border soils to a very low per cent and has also caused the 
soils to wash badly. The two redeeming features of their methods of 
farming are their careful use of the little barn yard manure that they 
get and their rotation of clover with the grain. This, however, is not 
sufficient to supply the necessary humus, nor is it conserving the sup-
ply of mineral plant food, especially phosphorus. 
The forest trees growing on this soil are laurel, reel, pin and white 
oaks, hickory, walnut, cherry, post oaks, hackberry, elm, maple. 
There is relatively little timber still standing that is of much value. 
In the more rolling parts there is still some good white oak timber and 
everywhere there is enough reel, pin and post oak to supply local de-
mand for fuel, posts and the rougher building material. 
The exact distribution cannot be given. It can only be stated that 
this soil occupies the smoother parts of the belt as described above. 
In Ste. Genevieve county it begins two or three miles north of Zell 
church, is only about a mile in width and runs thence south to the Sa-
line creek breaks. After an interruption of a few miles along the hill 
belt of the creek, it appears again south of the creek and soon spreads 
out so as to include the whole east central belt of Perry county and the 
central belt of Cape Girardeau county. In these latter counties it is 
interrnpted only along the creeks. It is the soil of the rolling uplands. 
Probably ninety to ninety-five per cent of this soil is in cultivation and 
has been in cultivation for nearly a quarter of a century-some of it 
much longer than that. An uncleared area on the rolling upland is a 
rare occurrence. 
Along the slopes, in the ravines and hollows, there are still plenty 
of trees, but on the smoother lands they have long since been cut off. 
The fact that this soil has been selected to so great an extent by a 
race of grain farmers is of itself an indication of its adaptability to these 
crops. This is not the only factor or possibly not the chief one that 
caused the settlement of the Germans on this land, yet it is certainly 
one of considerable importance. 
The main crop is wheat. The exact proportion of the area in wheat 
to that of the total area of plowed land cannot be stated but it is ap-
proximately 40 per cent. Corn comes next with probably 25 per cent, 
and the other crops follow, clover being the most important. 
Fertilizers are not used to any significant extent. The yield of 
wheat will average 12 bushels and of corn about 30, though in favorable 
years it will run five or ten bushels higher. 
This is one of the best soils of the Ozark region. With proper 
handling its productive capacity can be easily maintained for an in-
definite period. lt is probably low in its phosphorous content, but with 
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a proper system of farming that supply will suffice for almost an in-
definite period. It may be increased, however, by the addition of com-
mercial phosphates which on this soil, under intelligent direction may 
be done profitably. 
Its physical character is excellent and its location good. The sys-
tem of farming now adopted is not calculated to maintain its fertility. 
It is absolutely essential that more humus be added, that the nitrogen 
supply be maintained or increased and that the exhaustion of the min-
eral fertilizers by continuous wheat crops which are sold off the land 
be stopped. In other words, a system of live-stock fanning must be 
adopted, the grain grown on the land must be fed back on it and a ro-
tation with more grass in it must be established. 
During the last few years some of the farmers have begun the 
growing of cowpeas because of the increasing difficulty of growing 
clover. They are cut off for hay, however, rather than turned under 
and do not supply enough organic matter to the soil. The growth of 
dover is becoming more and more difficult throughout the whole Ozark 
Border German belt, due to the exhaustion of the humus and possibly 
the phosphorus and lime of the soil by continuous grain cropping. 
Whether this soil needs lime or not is not known. That is a sub-
ject, however, worth investigation. 
The Perryville Clay Loam. 
This is the surface soil made from the subsoil of the silt loam 
where the latter has been eroded away. It is the hill land soil of the re-
gion, therefore. It is of a reddish color except where its exposure has 
been long enough to weather it to a gray by leaching out the iron 
oxide. It is sticky, tough, rather difficult to work, gray yellowish or red 
in color and usually shallow. There is very little change in character, 
down to a depth of three feet. The subsoil is a little deeper red in 
color and has a slightly higher per cent of clay. 
Ledge rock is often exposed, sometimes in the fields, while in 
many cases the fields occupy the narrow ridge tops, extending down 
the slopes on each side to where they become so steep that both soil 
and subsoil have disappeared and the bare rock is exposed. Fragments 
of limestone are not uncommon, though they are too scattering to be of 
any value in preventing the washing of the soil. They are usually 
larger than the average size of flint fragments found in Ozark soil. 
The natural growth on this soil is red, black, post and whi.te oak, 
with a varied assortment of shrubs and brush. Post oak is the most 
abundant tree with red and black following and white oak last. The 
flatter and more eroded places as well as the more thoroughly leached 
places support post oak. It never grows on the red colored soil, if the 
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color is a decided one. Chinquapin oak is often found where the soil 
is shallow and the bed rock frequently exposed. 
This is the hill land soil. It occupies the tops of narrow ridges 
and the slopes of the badly dissected part of the belt. It occurs in 
irregular belts along the creeks and a rather large area lies along the 
heads and near the heads of the short streams flowing into the river. 
It does not extend entirely up to the river, being separated from it by a 
belt of brown loam soil whose origin is not yet certainly determined, 
though it is probably a river or glacial deposit. It lies, however, be-
tween this and the valley lands of the silt loam area. 
A much smaller proportion of this soil is under cultivation than 
of the silt loam. The percentage will not nm higher than 40. 
It does not produce heavy crops of anything. The same methods 
of farming are carried on as on the silt loam. It is devoted almost ex-
clusively to grain growing with a little higher percentage given over to 
the tame grasses, usually timothy. Wheat is the chief crop and corn 
the ne:i...1:. The yield of wheat per acre is not more than ro bushels, 
while that of corn, except where the land is manured heavily, is not 
more than 25. It is better adapted to wheat than corn. Cowpeas grow 
moderately well but are not grown to any important extent. 
The two things that this soil needs above all others is vegetable 
matter and nitrogen. Its supply of mineral fertilizers is not less than 
that of the silt loam. The vegetable matter will lighten the soil, and 
make its water holding capacity greater as well as remedy its ex-
tremes of wet and dry conditions which are now a serious drawback. 
The nitrogen will supply the plant food that is now deficient. 
Both these can be supplied cheaply and effectively by the plowing 
under of cowpeas or clover. The growth of these crops and their har-
vesting as hay will not affect the result because no more humus nor 
nitrogen is added than is taken away in the crop. 
The next most effective way is the addition of barnyard manure 
in large quantities, but this is impossible for the whole of these soils 
simply because it cannot be obtained. 
The next best method is the plowing under of all sorts of, and 
every crop of, weeds and the addition of commercial nitrates, which 
will probably be unprofitable to the man who undertakes it. 
A slower way is to convert all this land into pasture. 
The Hillsboro Soils. 
Disttibution. 
The next ring of rock and soil coming inward toward the cen-
ter of the Ozark region is also an open ring'. It also lies along 
the eastern and northern part of the Ozark region and does not 
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appear on it'S western or southern side. Along the northern part of the 
region, also, it lies north of the Missouri river, so that for our present 
purposes that part of it need not be considered. lt runs from the Mis-
souri river in the extreme western part of St. Louis county southwa.rd 
through St. Louis, Franklin, Jefferson, Ste. Genevieve, Perry and Cape 
Girardeau counties. It barely touches the northeastern corner of Bol-
linger county. It is bounded on the east by the Perryville group belt 
and on the west by the belt next to be described. 
The Rocks. 
It is underlain by a sandstone which retains its character-
istics rather well along its whole course. The bed is rather thin, 
never exceeding I 50 feet, dips eastward and outcrops usually in a 
rather steep slope that faces. westward. The actual width of outcrops 
of the rock is often less than a quarter mile and rarely more 
that half a mile. The sand, however, which determines the character 
of the soil occurs in a belt much wider than the width of the rock belt. 
The sandy soil belt has its eastern boundary on the eastern boundary of 
the rock belt, but its western boundary is further west. The rock orig-
inally extended further west and in being worn back to its present po-
sition it left considerable sand in the soil. Sand also has been washed 
from the stone and spread out over the smoother land immediately 
west of it. The amount of sand in this belt varies considerably becom-
ing less and less westward. The subsoil in going westward across the 
belt departs more and more from the subsoil of the typical sandy soil 
and partakes more and more of the nature of the next belt of soil to 
the west. 
The width of the belt of sandy soil, where it leaves the Missouri 
river is about five miles. In the vicinity of Hlillsboro it is about ten 
miles. Through the northern part of Ste. Genevieve county it is rarely 
more than two or three miles and in Perry it is not prominent on ac-
count of the thorough dissection of the belt. In the northern and cen-
tral pe.rts of Cape Girardeau county it is about five miles in width. 
It continues southward and ends against the northern side of the 
Southeast Missouri Lowlands. 
Topography. 
Only the northern and southern ends of this belt are utilized to 
any extent for agricultural purposes. From the Missouri river south-
ward to the northern part of Ste. Genevieve county a considerable por-
tion, probably about 40 per cent, is in cultivation. It is a rather hilly 
region but the valleys are not so deep and so abundant as to leave no 
land smooth enough for cultivation. Through the greater part of Ste. 
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Genevieve and Perry counties, on the other hand, the country is so badly 
cut up with narrow valleys and ravines that it is practically useless for 
anything but timber growing and for pasture. The bed of sandstone also 
seems to be rather thin along this part of its belt so that it is not a prom-
inent factor in soil formation. The ravines are cut deep into the rock 
beneath the sandstone leaving nothing but sharp-topped ridges to be 
occupied by the sandy soil. This washes easily so that in most places 
it soon disappears. South of Apple Creek, however, the country is con-
siderably smoother, and the belt of Hillsboro soil, although quite nar-
row, is occupied to a considerable extent with farms. The largest area 
of this soil that is cultivated lies in Jefferson county. It extends north-
ward rnto the eastern part of Franklin, also. In Ste. Genevieve and 
Perry counties it is mostly hilly and uncultivated while in Cape Girar-
deau it is again cultivated. 
Timber Growth. 
On account of the fact that the sandstone bed whose distintegra-
tion has produced this soil outcrops in a narrow belt barely more than 
a mile in width with a steep westward slope, the greater part of this 
soil belt lies west of the outcrop of its parent rock. The soil lies there-
fore on a rock of a different kind. This affects, more or less, the na-
ture of the subsoil. This is true particularly of the western and north-
ern parts of the belt. It is less true for the eastern and southern parts. 
In the western part of the belt, theref01·e, the surface soil is sandy, while 
the subsoil has a higher percentage of clay and is often stony. The 
roots of trees reach downward throngh this thin sandy soil and into 
the stony clay subsoil. On account of this the timber growth is essen-
tially the same as that on the soil next to be described. It consists 
of black, red, white, and post oaks, with scattering hickory on the 
upland. 
On the eastern side of the belt where both the soil and subsoil are 
derived from the parent sandstone the soil is dryer and the timber 
growth consists chiefly of scrub oak. 
The Soil Types. 
There are two main types of soil in this area, an upland type and an 
alluvial type. The latter is of rare occurrence. It never occurs un-
mixed with material from other soil and rock belts because of the eic-
vation at which the country lies with respect to the level of the valley 
!bottoms and the narrowness of the belt. 
The Hillsboro Loam. 
The soil varies from a loam through sandly loam to an almost pure 
sand. The distribution of these phase~ of the soil depends on the dis-
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tance from the outcrop of the sandstone and the local topography. The 
loam lies along the western side of the belt and on slopes vvhere tl~e 
sand has become mixed with some of the clay from the underiving 
roc~s. The sandy loam occupies the middle part of the belt and the 
sand occurs in patches chiefly in the eastern part of the belt. The 
loam usually has a rather clayey, sometimes stony subsoil, the other two 
phases have more sandy subsoils. 
A sample of this soil collected in the northern part of Ste. Gene-
vieve county showed 26, 60 and I I per cent of sand silt and clay, re-
spectively, in the soil and 28, 45 and 26 per cent in the subsoil. A 
chemical analysis of a sample from Jefferson county contained a low 
percentage ( 0.073 per cent) of nitrogen, a low percentage of phos-
phoric acid ( 0.952 per cent), a good percentage ( 276 per cent) of pot-
ash and a low percentage (0.312 per cent) of lime. 
One of the most noticeable features of the country in the Hillsboro 
belt of soils is the somewhat ragged appearance of the fields due to gul-
lying. The topography is rolling to hilly. The soil is very friable. 
It washes into gullies easily. ·where not carefully handled the fields 
are pretty badly washed by the time the stumps are out. It is especially 
liable to receive poor treatment. It is not naturally a very fertile soil. 
It does not occur in large bodies of smooth country where it can be cul-
tivated easily. rt does not respond with a bountiful yield and great 
profit to thoughtless, careless treatment. Furthermore the larger area 
of it lies in Jefferson county, where it is too far from St. Louis to be of 
great value as a t ruck soil and not far enough to overcome, with its 
rather moderate promises of reward, the stronger attraction of the 
city. The young men leave the farms to the old people, or to renters. 
It is not a soil that can stand the average renter very long. 
It is not a hopeless soil, however, by any means. It is warm, 
porous, easily, though not cheaply cultivated, has no hard pan, ha~ 
suffiCient clay in its subsoil to hold a good store of moisture, does not 
leach excessively, is no poorer in the elements of fertility than man;; 
other more highly cultivated soils and grows clover and other legumes 
luxuriantly. A soil with these characteristics is not hopeless. It can 
easily, with intelligent cultivation, be made the home of a great many 
prosperous farmers. 
The crops now grown on it are corn, wheat and clover. These are 
the crops to which it is best adapted and it will grow them with profit 
providing it is not allowed to wash badly and its supply of humus is 
kept up by plowing under a crop of clover occasionally. Not more than 
one crop of com should be grown in a rotation period of about four or 
. five years. 
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The Union Soils. 
Distribution. 
The Union belt of soils lies next to the Hillsboro belt on the west 
and runs parallel with it. Like the latter, the Union soil belt extends 
around only the eastern and northeastern part of the Ozark region. 
It begins in Bollinger county on the northern boundary of the south-
east Missouri lowlands. Its boundaries are not sharp lines, there being 
a gradual change eastward into the Hillsboro soil and westward into 
the Reynolds belt. The latter, however, is sharper than the former. 
The line is very crooked, however, being driven eastward by east-west 
hollows and westward lby similarly trending ridges. ln general its 
western boundary runs northward a few miles west of Zalma and con-
tinues thence about clue north to the southwestern corner of Ste. Gene-
vieve county. It runs thence northwestward by Ulam, Weingarten and 
the northwestern corner of the county. Thence it passes by Vineland, 
Frumet, Lone Dell to Moselle. It then turns southwestward and fol-
lows approximately the line of the St. Louis and San Francisco railway 
to the vicinity of Rolla, where it turns north, then northeastward, and 
finally, after much turning, reaches the Missouri river a few miles 
west of Washington in Franklin county. Throughout Bollinger and 
Perry counties it is about ten miles wide. In Ste. Genevieve it is nar-
rower, becoming very narrow in the southwestern part of Jefferson 
county. After turning westward its width is considerably greater 
though very irregular. 
The Rocks. 
The rocks from which this soil is derived, consist of magnes1an 
limestones with a rather small amount of fl.int. The layers are usually 
rather thin, and there are occasional dark to greenish shale layers. 
As a rule the rocks are fine grained and are rather impure. The impur-
ity is clay. This gives the rocks, with their fine-grained character, 
a rather dull earthy appearance and a rather smoothish fracture. Gran-
ular crystalline beds occur interbedcled with the others, but they consti-
tute a considerably smaller proportion of the rocks than the other. 
When these rocks disintegrate into soil, the lime is dissolved out and 
carried off in solution in the streams, and the clay is left behind. There 
being a rather small proportion of fl.int, there is not much of that ma-
terial left as stone in the soil. 
The Soil. 
The soil and subsoil consist, therefore, of nearly stone-free to mod-
erately stony limestone silt and clay with a gray to yellowish color, 
passing downward into a yellowish to pale reddish clay subsoil. The 
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subsoil is rarely deep red. Where the land is level the soil may have 
a very dark ar nearly black color. 
Topography. 
The whole of this belt of country is a rolling to hilly re-
gion. The greater part of it lies along watersheds, or is crossed by 
small streams only. Castor river runs within it for a few miles only; 
Whitewater and Crooked Creek dissect it to some extent in Bollinger 
and Madison counties, but neither cut deep enough to render any con-
siderable part of the county unfit for agricultural purposes as a whole. 
A considerable portion, about 30 per cent, is made too rough to culti-
vate but these areas grow timber or grass. In Ste. Genevieve county 
it is badly cut up and a considerable portion rendered unfit for agricul-
ture. A belt across it on either side of the Meramec also is rather 
rough, but only moderately so, so that a considerable portion of it 
is in cultivation. Elsewhere it is gently to strongly rolling or moder-
ately hilly. 
Timber. 
The whole of this area is timber land except where cleared 
and in cultivation. The principal trees are white, post, reel, lau-
rel and black oaks on the uplands and the usual Ozarkian bottom 
land timber in the valleys. White oak and post oak, the latter pre-
dominating, make up the larger part of the timber. White oak is 
abundant on the northward facing slopes and on the yellowish clay 
hills. Post oak is the dominant tree on the more level-topped ridges 
and is mixed with the white oak on the narrower ones. Accompanying 
the white oak on the northwar<lly facing slopes are red oaks while 
black oaks usually accompany the post oaks on the flatter ridges, es-
pecially where rather well drained. They occur with the white oaks 
also, especially on the southerly slopes. Laurel oak occurs only in 
the northern part of the region and in moist, gently sloping valleys and 
sags. 
The Soils in General. 
The soils of this region are stone-free to moderately stony 
silt to clay soils, either gray or yellowish in color. The proportion of 
stone in them is least in the southern part of the 'belt and greatest in 
the northwestern part. The small amount of stones, the fine grain of 
the soil and the rolling character of the ground are all favorable to soil 
washing. With the exception of a narrow belt lying along the St. 
Louis and San Francisco railway it is practically all subject to erosion. 
This keeps the top soil pretty well washed off, and does not permit the 
accumulation of a layer of humus-rich soil on the surface, when treated 
SOILS OF Tl'!E 0zARK REGION. 
1n the ordinary way. The rather fine grained soil does not permit as 
rapid burning out of the humus as is the case with the more stony 
Ozark soils but it is rather easily washed off. Under careless man-
agement it does not accumulate. In this respect this belt does not differ 
much from the other Ozark soils. It is not a region, however, of old, 
worn out, gullied and abandoned fields. The land that has been cleared 
is all cultivated with more or less care. One reason for this lies in the 
fact that it has been almost entirely occupied by German farmers. 
While they are not very successful in increasing or even maintaining 
the humus supply of the soil they do not allow it to wash into gullies. 
There is a great deal of loss of soil due to washing but gullies are not 
allowed to deepen indefinitely. 
Probably not more than 40 per cent of the total area of this belt is 
in cultivation. A considerable part of it can never be cultivated on ac-
count of its steepness and the shallowness of the soil. Probably about 
'60 to 70 per cent of the area can be made to produce either grain or 
grass. The rest will grow timber more profitably than anything else. 
The upland soils of the whole area do not differ widely from each 
-0the1;. The most striking difference is in the proportion of stone. 
There seems to be no persistent regularity in its distribution so that no 
more can be said about it than has been said above. The soil of the 
western part of the southern area and of the southern part of the 
western area of the belt are apparently poorer than the eastern and 
northern parts respectively. They are. the parts also most nearly free 
from loose stones. There are two possible reasons for this. The for-
mer soil lies only on the tops of high ridges while the lower slopes 
belong to the next belt of soil to the west. It has occupied this position 
a long time and has been badly leached. A large part of its mineral 
fertility, and especially its lime, has been leached out of it. On the 
other hand the soil along the eastern and northern parts of the re-
spective areas of the belt are continually being freshened by the 
erosion away of the leached soil and the exposure of a more recently 
formed lower layer. The second possible reason for this difference of 
soil lies in the possibility that the better soils lie adjacent to the Hills-
boro belt and may be lightened up somewhat by a small amount of 
sand. This, however, is a rather doubtful possibility. 
The Crops. 
The crops that are grown on this soil are the usual grain and hay 
crops. The acreage of wheat and corn on the upland is apparently 
about equal. The yield of wheat is 8 to 20 bushels, the latter only 
after clover or with bone meal, and of corn on the uplands about 30 
bushels. Clover can be grown with reasonable success on all this 
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belt except the most thoroughly leached lands. On these cowpeas grow 
well. 
This soil is not naturally so fertile as the Perryville soil and oc-
cupies a more broken country, has a larger percentage of stones and 
is paler in color except locally where crystalline limestone layers oc-
cur. It has an even greater deficiency of humus, phosphorus and lime 
and is more subject to erosion. It is naturally stronger however than 
the Hillsboro soil and has been more considerately treated. Its greatest 
need is humus. The next is nitrogen and the next phosphorus. As 
stated many times already it is necessary to purchase only one of these, 
the phosphorus. The rest can be grown. 
The Owensville Soils. 
Distribution. 
There are two general areas in which this soil occurs in bodies of 
considerable size. The easterly one occupies the highest part of the 
Ozark border plateau lying east of the Gasconade-Osage hill belt. It 
lies in Gasconade, Franklin, Maries and Phelps counties, chiefly in the 
former. The westerly area lies in a smilar topographic position on the 
west side of the Gasconade-Osage hill belt. It lies in Morgan, Northern 
Miller, Moniteau, Cooper and Benton counties. 
The Soils in General. 
This is a series of loam soils white, gray or black in color with a 
clay subsoil. The subsoil is reddish to brownish at top changing down-
ward to bluish and at 24 to 30 inches to a yellowish mottled color. The 
thickness of the soil layer down to the reddish subsoil runs from 6 to r6 
inches where best developed. It is underlaid by a sandstone in many 
places yet it is rather low in sand and what sand it has is fine sand. 
The sandstone ibed underlying it is not continuous, but its lack of con-
tinuity is due to erosion so that if the soil were wholly residuary it 
would be sandy. Along the breaks where the typical area of this soil 
grades off into the wholly residuary soil there is a considerable per-
centage of sand and in some places a very sandy soil. This fact as well 
as its occurrence indicates that it is an outlying area at the southern 
edge of the _Kansas glacial soil much like that of northeastern Missouri 
though no granite or crystalline material has been found in it. In 
many places it is underlaid by a bed of well-worn chert pebbles though 
this layer seems to be very patchy. In other places it is under-
laid with a layer of very fine clay, some sand and a great many small 
polished though not well rounded chert fragments. The same material 
is found in small patches in several other places on the northern bor-
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der of the Ozark region and is known to ·extend southward as far as. 
Cuba and possibly to St. James. The Owensville region, however, is the 
only one where it occurs over a large unbroken area of any considerable 
size. 
Another universal characteristic of this soil is the occurrence in it 
of a great many small round black iron concretions about one-tenth 
of an inch in diameter. The grayer the soil the more abundant are 
these "buckshot." 
Topography. 
The topography is everywhere smooth, varying from a very gently 
undulating to a somewhat strongly rolling or faintly dissected plain. 
The western area has a larger proportion of smooth land than the 
eastern one. 
Timber. 
The greater part of this area was, until the beginning of the r9th 
century, either prairie or very open woods. At present the central fiat 
ridge is still prairie though brush is rapidly encroaching on all of it 
that is not cultivated. The fringing woods are largely post oak. In 
those places where the land is flat it is almost exclusively post oak. 
Where the drainage is better it has a sprinkling of red oak, black oak 
and hickory. There are three general types of this soil sufficiently 
distinct to be easily made out by a hurried examination. 
The Owcns11illc Silt Loain. 
This is the original unerodecl surface soil or at least the least 
erocled surface soil in the region. It occurs on the prairie at Owens-
ville extending westward nearly to Canaan and eastward and northeast-
ward for five miles. There are also small patches of it in the vicinity 
of Drake. It is a gray to black loam with about 15% of clay, 50 to 
60% of silt and about 20% of sand. The clay percentage in the sub-
soil as a whole from the top of the reddish layer downward is 20 to 
30. A chemical analysis of a sample taken a mile west of Owensville 
gave a fair percentage ('.176%) of nitrogen, a low percentage (.057%) 
of phosphoric acid, a very high percentage ( .449% ) of potash, a low 
percentage ( .215 % ) of lime and a high percentage ( .688%) of magne-
sia. It is a good wheat and timothy soil and raises fair crops of corn. 
The flat areas need drainage and the heavy cropping with wheat is ex-
hausting its supply of phosphorus. Its supply of organic matter is 
fair but the soil would be better if it were increased. With good 
treatment, a legume in the rotation and phosphorus added in bone meal 
or phosphate rock the soil will last indefinitely. 
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The Lane Silty Clay Loam. 
This is apparently a phase of the Owensville soil that is a poorer 
soil, probably due in part to erosion and in part to original character. It is less loamy in character, the whitish layer with small polished gravel is nearer the surface and the soil is grayer in color. Its fertility is 
much lower, judging from the farm houses and crops as seen on a hasty trip. It is a poor wheat as well as corn soil, except where 1by 
erosion it has become mixed with the residuary soil from the underlying limestone. 
It occurs in a considerable body lying north and south along the Bourbeuse-Gasconade watershed, chiefly west of the Owensville area 
which lies east and west along the Bourbeuse-Missouri watershed. Its 
extreme northward point lies only a few miles south of Hermann 
while a small isolated area lies at St. James on the Gasoncade-Bour-beuse watershed and apparently another at Cuba. It is probable that detailed work will disclose many isolated areas along the Frisco rail-
way east of St. James as well as elsewhere. The typical area is on Lane's prairie in the eastern part of Maries county. In most places 
except on Lane's prairie it is covered with a dense growth of small post oak saplings with scattering black oak and hickory. Until the 
country was occupied by white man the whole area was either prairie 
or else was occupied only by scattering post oaks. These still exist in many places making a marked contrast with the younger genera-
tion which covers the land with a dense thicket. 
The soil contains about 12% of clay, 60% of silt and 25% cif 
sand, based, however, on an analysis of a single sample. The sub-
soil has a higher percentage of clay, is rather tough and close. It does not differ essentially, so far as physical analysis indicates, from 
the Owensville silt loam but its growth of post oaks and its lower 
crop producing capacity differentiate it from the latter with sufficient 
clearness. It is the more leached fringe of the Owensville soil and, if it be of glacial age, most of it was deposited at a greater distance from 
the ice than was the Owensville silt. A chemical analysis of a sample from Belle showed a low percentage (.029%) of phosphoric acid, a 
medium percentage ( .201 % ) of nitrogen, a medium to rather low per-
centage of potash and a fairly good percentage of lime. 
The clay ar silt layer carrying the smooth chert fragments is 
exposed in many of the roadside ditches in Lane's prairie but it is 
rarely seen on the Owensville (Douglass') prairie. Both this and the Owensville silt loam are entirely free from stone. Wheat is the prin-
cipal crop on the Owensville soil while hay is grown on the Lane soil. 
A casual examination fails to show a great amount of difference 'be-
tween these two soils except that the latter soils do not appear loamy. 
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The farmers in the country say that there is considerable difference 
in their producing capacity. 
The Owensville Stony Silt Loam. 
This is merely a connecting link between the Owensville and Un-
ion soils. Running out on the long watershed ridges that radiate 
from these high plateau-like prairies there are long strips of a gray 
buckshot silty soil with more or less flint in it, underlaid by a yellow-
ish more or less stony subsoil. The latter is undoubtedly residuary 
while the former seems to be a remnant of Owensville silt that has 
not yet been eroded off of these ridges. It extends southward as far 
as the St. Louis and San Francisco railway. 
The Osage Soils. 
Distribution. 
This soil occupies a hilly region lying between the western edge 
of the Owensville plateau and the eastern edge of a similar plateau 
lying in Morgan and Miller counties. The northern side of the Osage 
soil belt extends to the Missouri river and the southern side lies a 
few miles north of the Rock Island railway. 
The Rocks. 
The rocks underlying it are magnesium limestones, much like 
those underlying the Union soil belt though they are somewhat finer 
grained and have a smaller proportion of flint. The soil, therefore, 
is almost entirely free from flint fragments. Along with the clay 
that has resulted from the decomposition of these limestones there is a 
greater or less amount of the Owensville silt and clay that originally 
extended over this region before it had been cut to pieces by the val-
leys and ravines that now traverse it. The proportion of this latter ma-
terial is probably small except on the few areas of rather high flat 
.country. 
Timber. 
The timlber growth consists of a much larger proportion of soft-
wood trees than any other soil area yet described except the Perry-
ville. The most abundant trees are reel oak, white oak and hickory 
.vith walnut, hackberry, elm, cherry, coffeebean, chinquapin oak, and 
a great variety of dogwood viburnum, thorn and other shrubs. On the 
dry ridges and southerly slopes the timber is sometimes scrubby. 
Topography. 
This is a very hilly region. It is the gateway through the Ozark 
border for the exit of the Osage and Gasconade rivers from the in-
214 MISSOURI AGR. ExP. STA., RESEARCH BuLLETIN No. 3. 
terior of the Ozark region. Both these rivers have cut deep valle~ 
and their innumerable small tributaries have thoroughly dissected the 
country for some distance on either side of the main stream. The 
area extends from the central part of Gasconade county on the east 
to the central part of Miller county on the west and makes a rather 
long northwestern projection through Cole and Moniteau counties into 
the extreme northeastern corner of Cooper county. It is the roughest 
part of the Ozark border with the exception of small areas in Jefferson 
and Ste. Genevieve counties and the southeastern border of the Spring-
field plateau. 
The Soils in General. 
The upland soil consists of a stone-free, grayish yellowish o.r 
brownish silt loam. A strip along the northern boundary of the 
area has soil that approaches the Union soils in character while 
the soils in a similar strip on the south grade into the Vienna 
and Lebanon soils. They differ from the Union soils in their paler 
color, more clayey and less silty-texture and in the rougher topog-
raphy in which they occur. They differ from the Vienna and Lebanon 
soils in being much less flinty and having a more yellow color. They 
cover the country rather uniformly even on rather steep slopes. The 
rock ibeds are frequently exposed but not over wide areas. In addi-
tion to the silty soil underlying much of the larger areas of the country 
there are occasional small areas of stony clays. These are small, are 
not cultivated and do not need description. 
The Gasconade and Osage rivers have strips of bottom land. of 
the finest quality but they are rarely more than a quarter of a mile 
in width. These bottom lands are all in cultivation. 
This area of country is occupied almost exclusively by German 
farmers. The small inland towns have a decidedly German appearance 
with substantial and well-preserved but plain dwellings, gravelled 
streets, heavy stone walls and excellent brick or stone churches. 
The same crops are grown here as on the Union and Perryville 
soils. Clover until recently was one of the main crops but during the 
last five years it has become increasingly difficult to grow it. It doesn't 
catch well and dies out rather easily. This is probably due to the 
exhaustion of the organic matter and lime. Probably clover would 
grow if these deficiencies were supplied. 
The Howell Soils. 
Distribution. 
The only member of the Ozark border soil belts that extends across 
the southern boundary of the state from Arkansas into Missouri con-
sists of a stony red limestone silt or silty clay stretching across Ripley, 
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Oregon, Howell and parts of Ozark counties. The eastern encl of the belt lies on the edge of the southeast Missouri lowlands. The western 
end lies against the rough stony gray lands of the central part of Ozark 
county and its northern boundary is defined by the southern edge of 
the rough stony land a lring Eleven Points and Current rivers. 
Topography. 
The country is rolling to hilly. In Howell and the southwestern part of Oregon counties the country is rolling. The valleys are shal-low and the slopes are gentle. In the Eastern part of Oregon the belt is crossed by the Eleven Points river where it is very rough. Between the Eleven Points and Current rivers it is moderately hilly 
and another hilly belt lies along the latter stream. The northeastern 
part of Ripley and the adjacent parts of Butler and Carter counties 
are rather smooth. 
Timber. 
The whole region is covered with timber except where cleared. 
The timber growth is chiefly black and reel oak with small amounts 
of white and post oak. 
The Soils in General. 
The upland soil has a redclish to gray color and the subsoil is deep 
red. The upland soil is covered with a great abundance of loose flint 
stones. Only very rarely is it stone free. Unlike most of the other 
stony soils of the Ozark region however the stone in the Howell soil lies largely on the snrface. Beneath the surface there is not nearly 
so much of it. This is due partly to the fact that the stone constituent 
of all soils gradually works to the surface and also, and to a greater degree, to the fact that this stone clicl not come from the rock that 
made the greater part of the soil but from an originally higher flint layer. The flint was not so abundantly distributed through the rock but 
there was once a thick layer of solid flint whose position was above 
the existing surface, that has been broken up and the fragments left on 
the surface. There are still left a few high hills in the region, rising 
considerably above the surrounding country, that are capped 1by the 
original flint layer. The top of the hill at Sterling is one; King's Mt., 
east of Willow Springs, is another and the high hills in western Howell 
and around Spring Creek in Ozark are capped lby it. Elsewil.ere it has been broken up by the wearing clown of the country and the fragments 
only left on the surface. 
There are four principal types of soil in this group. They are 
the (r) Gray Stony Loam, (2) Brown Silt Loam, (3) Gray Silt Loam, (4 )Alluvium. 
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The Gray Stony Loam. 
The stony upland soil is a grayish silt at top changing to brown-
ish and then reddish within a few inches from the top. Like all of 
the other residuary soils of the Ozark region there is no definite line 
between the soil and subsoil. The former becomes more red in color 
gradually and more clayey in character downward. The soil cannot 
be defined as the grayish top of the whole soil layer since this is only 
a very few inches thick in some places and several feet thick in others 
depending upon the amount of leaching that has gone on. 
The soil is very low in organic matter and full of stones. 
The timber growth consists of red and black oak, black jack, 
post oak and scattering hickory and white oak. On the southward 
slopes it is scrubby. It is nowhere very large. 
On account of the stony nature of this soil only a small part of it 
has been put into cultivation. Along the railway considerable areas 
of it have been planted to fruit trees but elsewhere a large part of it 
is still in timber. 
The Brown Silt Loam. 
Scattered over the surface in many places are small sags or ba-
sins lying from 5 to 20 feet below the surrounding rim with a stone 
free or nearly stone free soil. They vary in size from a few hundred 
square feet up to several acres. Most of them are small, too small to 
become important factors in the soils of the county. They are usually 
surrounded by very stony land lying somewhat hummocky, the stone 
being more abundant on the hummocks. These small details of the 
surface occur chiefly in the more level parts of the region. They are 
the results of the unequal solution of the underlying limestone. The 
small basins are places where the limestone has dissolved more rapidly 
and allowed the surface to sink below the general lever. The fine 
parts of the soil from the surrounding higher ground have then been 
washed into the basins. The stones in the basin are covered by it. 
On the rim of the basin and the hummocks of higher ground the finer 
parts of the soil have been washed out and the stones are left more 
bare than usual. There are areas of considerable size where the 
surface is chiefly a succession of these features. Other areas occur, 
especially near the streams, where their occurrence is rare. The same 
soil occurs in the rather broad round bottomed shallow valleys of the 
smoother parts of the area. These occur in that portion of each valley 
lying below the head water ravines and above the point where the 
drainage area is large enough and the valley low enough for the for-
mation of a perennial stream. They are usually about a quarter mile 
wide, occasionally twice that width. The side slopes are, as a rule, 
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gentle while the adjacent hills are rarely higher than 100 feet above 
the valley bottoms. The soil is not true alluvium but is silt and clay 
washed from the adjacent slopes. It is dark brown in color, is prac-
tically free from stone, is all in cultivation and is fertile. The valley 
floors are not level like alluvial valleys but slope gently from the bluffs 
to the stream channel. 
The Gray Silt Loam. 
Along the tops of the ridges in the areas not affected by the pro-
cesses just described are often narrow strips of stone free silt to clay 
soil. It is gray in color and rests on a stony red clay subsoil. The 
change from the former to the latter is usually a sharp one. This is 
apparently the oldest, and therefore the most thoroughly leached soil 
in the region. Its character here, however, is essentially the same as 
it is in many other places in the Ozark region where it occupies the 
tops of the highest ridges. It often has a whitish, ashy appearance 
due to its silty character and low humus content. Its timber growth 
is chiefly scrubby black oak and black jack. On wettish places 
post oak grows while black jack grows on the dryer, better drained 
land. There is a tendency for the top layer of the subsoil, usually 
having a greater amount of chert than lower clown, to become ce-
mented into a hardpan layer. This is usually local, however, seemingly 
not occurring under any very large area. On account of this hardpan, 
the leached character of the soil and its low humus content it is not 
a highly productive soil. It needs humus badly. If this were sup-
plied abundantly in the form of barnyard manure or legumes plowed 
under the soil would be greatly improved. It does not grow clover 
well. Cowpeas grow well however and can become, under proper care, 
the redeemer of this soil. 
Alluvium. 
The other soil of the region is the bottom land alluvium. This 
occurs along all the larger stream valleys. They are all rather nar-
row. The soil is brown to grayish silt and clay loam to gravelly 
loam. 
Crops. 
Owing to persistent advertisement during the eighties and early 
nineties a large amount of the stony uplands of this region were sold 
and considerable areas were cleared and planted to orchards, espec-
ially near the railway line. Hundreds of men with no experience what-
ever and with very little more money were induced to bt1y land and 
plant orchards. Many of them thought that all that was necessary 
was to plant the trees and then wait for the harvest. Such ideas were 
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fatal. On any soil and in the most favored of climates such ideas do 
not produce results in fruit growing. On the soils of this region only 
one result could be expected. That has been abundantly realized. 
Hundreds of acres of dead and dying fruit trees in brush grown, bar-
ren, so-called orchards can be seen. Fences are down and in many 
places the material burned by woods fires; cottages and more ambi-
tious houses are racked, unpainted and unoccupied. There is a general 
absence of an air of prosperity. This is not wholly clue to the soil. 
It is largely due to the credulity of men whose training made them 
wholly unfit for doing the skilled work required of the successful fruit 
grower. Such men had to learn that young fruit trees as well as 
young corn must be cared for, cultivated, pruned and defended from 
insect enemies. That has been learned. Henceforward orchards will 
be planted in this region by men with some other equipment behind 
them than blind enthusiasm. Large areas of this Janel are not adapted 
to fruit culture, nor to any other crop that has to be cultivated. The 
land is too stony. Such portions of the area as cannot be profitably set 
to grass may be utilized in the production of timber. 
In the extreme southeastern corner of the area colored for How-
ell soil on the map is a small area of another soil. At the time the 
map was colored this area had not been studied closely enough to 
warrant its differentiation from the Howell Soils. It is only the north-
ern end of an area of soil that occurs over a considerable area in the 
adjacent part of northeastern Arkansas. In Missouri it occurs in Rip-
ley and Butler tounties in a small area in the vicinity of and south of 
Pander in the former county and in a narrow strip along the extreme 
eastern border of the Ozark hill region in the latter county. The soil 
is gray to brown in color and is practically free from flint fragments. 
The subsoil is brown to reel in color, rarely greenish or gray and is 
likewise practically free from stones. Like most soils derived from 
limestone it is shallow and on many slopes the limestone rock is ex-
posed. Occasional areas of practically bare limestone ledges of con-
siderable size occur. They are called cedar glades. 
This is a moderately fertile soil, is easily cultivated but inclined to 
wash rather badly when the humus has been burned out of it. 
The topography is rolling, the greater part of the area however 
can be utilized either as tillable land or for pastures. It seems ad-
mirably adapted to Bermuda grass. 
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THE OZARK PLATEAU SOILS. 
Location. 
The Ozark plateau as here defined occupies the western central 
part of the region. It occupies the greater part of the drainage basin 
of the Gasconade river and most of the Missouri part of the White 
river basin. As a whole it is a plateau with valleys. Taken as a 
whole its elevation is greater than that of either of the other main soil 
division areas. This, however, is not sufficient to be a factor of any 
importance whatever in the agriculture of the area. The average ele-
vation of the uplands is about r250 feet above sea level. 
Geology. 
It is underlaid chiefly by beds of limestone, the upper layers, the 
ones underlying the higher areas of country, having a moderately high 
percentage of flint. The deeper layers, those that are exposed only in 
the deeper valleys, have a much higher percentage of flint and weather 
therefore into a much more stony soil. Along part of the eastern 
boundary of the region there is a belt of sa_ndstone which disintegrates 
into a sanely soil. It does not extend along the entire length of the 
belt, but occurs chiefly in Dent county. 
TopogTaphy. 
From the point of view of roughness of country clue solely to the 
number and depth of valleys and ravines, this region consists of two 
rather different areas; a southern and a northern. The southern area 
is much rougher than the northern on account both of the number 
and of the depth of the valleys. The dividing line between tl1e two 
a.reas is the Memphis line of the St. Louis and San Francisco Railway. 
The southern area is drained by White river and its tributaries, the 
northern one by the Gasconade and the Osage. In the southern area 
the stream system is a widely branching one in which the tributaries 
are arranged, with respect to the main trunk stream as well as to 
each other, like the branches of a tree are arranged with respect to 
the main body of the tree as well as to each other. The upland ridges 
between streams having such an arrangement are bound to be crooked 
and very irregular in width. When this is the arrangement of val-
leys and ravines in an area that is filled with them and one in which 
they are all deep, the roughness of the country is evident. The north-
ern area on the other hand is drained, as a whole, by long streams 
running for a long distance parallel to each other. Their tributaries 
are rather short or else run more or less parallel to the main streams. 
The valleys also in the area, except those of the very largest streams, 
are not so deep as those of the southern area. Between the streams 
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there are long relatively broad and smooth ridges widely different 
from the narrow crooked ridges of the southern area. They partake of 
the nature of long strips of plateau. They are especially characteristic 
of considerable portions of Texas, Dent and Laclede counties, but oc-
cur in only slightly less perfect development in the rest of this area. 
Narrow belts of very rough country lie along each side of the larger 
streams. 
At the present time the area of Ozark plateau soils is covered 
with timber except where cleared for cultivation. There was tim-
ber on the bottom lands when the country was first visited by white 
man but until within the last half century the upland was either prairie 
or very open woods. The timber was not dense enough to shade the 
ground nor to obstruct long distance views to any great extent es-
pecially in the winter time. Grass covered the ground in summer with 
a growth as high as the back of a horse. 
The bottom land timber is essentially the same as that on the 
bottom lands of the Springfield soil area. The upland growth is Black, 
Red, Post and White Oak, Black Jack and a sprinkling of Hickory. 
Most of these trees have their own special habitat. They do not all 
occur in the same localities. The long strips and areas of high pla-
teau constitute the typical home of the post oak and the black jack. 
These trees occur however in other topographic positions occasionally, 
but always in places where the soil has somewhat the same character 
as that of the plateau. The Black oaks occur on the stony ridges in 
the areas of rough country, the Red Oak, on the moister areas and on 
the slightly better soils of the hilly areas, while white oak occurs on 
north slopes and sparingly mixed with the other timber elsewhere but 
chiefly in the rougher country. 
The Soils in General. 
There are four general groups of soils in the plateau area of the 
Ozark region. Three of them are limestone soils or at least lie on 
limestone rock while the fourth is a sandstone soil. The three lime-
stone soils are all more or less stony, are silt or clay soils, have a gray, 
brown or yellowish color with a reddish clay subsoil, are low in or-
ganic matter and low in phosphorus. The different groups are separa-
ted from each other on the basis of topography, timber growth, kind 
of underlying rock, color and the percentage of loose stones in the soil. 
The main basis for the subdivision of the area into the groups on 
the map is that of topography and character of underlying rock. 
Each of the groups of soil shown on the map has several types or 
kinds of soil. The groups only are shown on the map. They are 
designated as the Lebanon, Vienna and Salem groups. 
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The Lebanon Soils. 
Distribution. 
This group of soils occupies the high ridges and plateaus of the 
area. It occurs along two main belts, one lying between the Gasconade 
and Osage drainage basins, the other between the Gasconade and the 
White river systems. Running northward from each of these belts 
are subordinate belts of greater or less width and length. They lie 
along the watersheds between the main tributaries of these streams. 
There are however no tongues or belts of corresponding length or 
width running southward from the main belts on account of the short 
distance to the main streams on this side. The southward flowing 
tributaries are in all cases short, the northward flowing tributaries are 
long. The northern belt is followed by the main line of the St. Louis 
and San Francisco railway while the other is followed by the Kansas 
City-Memphis line of the same railway system. 
The Soils. 
These soils are gray, silty, with a varying percentage of stones. 
They are the oldest soils of the Ozark region, have been subjected 
therefore to leaching and weathering for a greater length of time than 
any other group of soils in the plateau, have a paler color as a rule and 
are covered chiefly, where not cleared, with scrubby timber. The larg-
est areas of smooth land in the plateau are in the Lebanon soil area. 
lts most persistent characteristics are its growth of scrub timber, its 
smoothness, its relatively small amount of stone and the height of the 
country on which it lies. The following types of soil are found in the 
area of this group: 
Black-Jack Gravelly Silt Loam. 
Post Oak Silt Loam. 
Black Oak Stony Loam. 
Post Oak Stony Clay Loam. 
The Black-Jack Gravelly Silt Loam. 
This is the most prominent type within the group and occupies 
the largest area of any of them. It occurs typically in Laclede county, 
occupying the greater part of the western half of the county. Lebanon 
stands in the center of this area. It extends southwestward into Web-
ster but not in a large body. An area of it lies in southwestern Cam-
den and northeastern Dallas and small areas exist in many other parts 
of the plateau region. 
This type of soil occupies the slightly rolling lands of the Lebanon 
soil area rather than the smoothest portions. It lies within the 
smoother part of that region but does not occur in the very smoothest 
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parts of this smooth area. It is rolling enough to furnish good nat-
ural drainage. 
The soil is a gravelly gray silt loam becoming yellowish a few 
inches below the surface. The amount of red increases downward so 
that the subsoil is usually a deep red. The percentage of stone in-
creases downward. The more hilly the land, the more stony it is as a 
rule. On the slopes of the shallow valleys where they are steep the 
soil becomes in places quite stony. 
One of the more persistent characteristics of this soil is the 
yellow color of the top part of the subsoil. ·whenever that is exposed 
in ditches or on the roots of upturned trees it is very noticeable. This 
passes downward to a reel stony clay subsoil within from 6 inches to 
5 feet. On the gently rolling uplands the amount of stone is not suffi-
cient to interfere with cultivation. There is usually a small amount run-
ning from 4 inches to a foot in diameter. This is not sufficient, how-
ever, to make the expense of clearing it off prohibitive. The rest of the 
stony material is in the form of smallish gravel from two inches in 
diameter clown. This is all angular material. None of it is waterworn 
material. It has been left in its present place by the decomposition 
of the limestone rocks in which it formerly occurred. 
In localities where there is no gravel in the gray soil layer the 
top of the gravelly part of the subsoil is a rather sharp line. In some 
localities this is rather hard, due apparently to cementation by lime. 
This kind of hardpan seems to be local merely and not to extend 
under the whole area of this soil. The greater abundance of stony 
material in the subsoil than in the soil causes the former to seem 
harder, when being dug into, than it really is. Farmers encounter 
this in wells, ponds, postholes and elsewhere and call it hardpan. 1t 
seems to be cemented into a true impervious hardpan locally only, and 
in small areas. 
Until within the last fifty years practically the whole of the area 
of this soil consisted of grass covered plains with isolated black jack 
trees or clumps of such trees. These older trees are still standing in 
many places on the uncleared land but the space between the large 
trees is no longer covered with grass. It is a thicket of young sap-
lings, chiefly black jack and post oak. 
There are no permanently flowing water courses within the area 
of this soil. It lies on a watershed so that all its drainage lines are 
small though a few of them drain large areas. These latter have no 
permanent stream along them owing to the porous character of the 
soil and the rock beneath it. The water soaks readily into the soil and 
thence into the rock and seeks an outlet to the larger streams by 
springs: A relatively small part of the rainfall reaches the main river 
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by surface streams. The channels in all the valleys in this region are 
·dry the greater part of the year, probably about eleven months of the 
twelve. Small pools lie in the chann-:ls in places a considerable part 
of the year but they are isolated from each other. 
On the whole, probaJbly about one-half of the area of this soil is 
now in cultivation, along the railways a somewhat larger proportion. 
The less stony and the smoother portions have been selected so far. 
for cultivation. There are still uncultivated, however, considerable 
areas of a fair quality of this land. It is being cleared somewhat, but 
the rate at which new land is being put into cultivation, cannot be de-
scribed as rapid. There is very little . if any, government land left 
in this soil area. Some of it, however, is still held in large tracts 
by non-resident owners. 
This is not a soil of great fertility. It has, however, a good 
physical character, the country in which it occurs is relatively smooth, 
rendering it possible to handle it in large bodies and its supply of min-
eral fertility is moderately good. Its phosphorous supply is consid-
·erably below the standard for a rich soil, but is sufficient to produce 
fair crops until more can be supplied artificially. The greatest need of 
this soil is nitrogen and humus. The next greatest need is good 
thorough plowing and a general cleaning up of loose stones 011 the fields 
so that thorough cultivation can be done easily. For the present the 
growth of clover and cowpeas cannot be too strongly urged. More 
live stock farming will follow. The soil, while not rich, has good 
possibilities when handled with sufficient intelligence and capital. Like 
every other part of the Ozark region it is not the place for a man who 
has no capital to start with if he expects to clo more than make a 
living. 
Physical analyses of several samples from this soil gave 15 to 25 
per cent of sand, 45 to 55 per cent of silt, and IO to I 5 per cent of clay. 
In the subsoil the per cent of clay ran up to 30 in one or two cases, 
though the other c011stituents did not vary so much. 
The percentage of silt and clay is high making it a soil on whirh 
grass ought to thrive. The principal things needed for this are a!bund-
ant humus and more nitrogen. 
The crops now grown 011 it are chiefly wheat and corn. The 
yield of corn is about 25 bushels, and of wheat, where it is not fertilized, · 
about 8 to IO bushels. 
The local water supply is from wells and ponds. Water is got in 
wells at varying depths, but a large supply cannot usually be obtained 
at a depth of less than one hundred feet. 
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The Post Oak Silt. 
This is the soil of the post oak flats of the region. While the 
black jack soils occur chiefly on the Osage-Gasconade watershed, 
these occur on the Gasconade-White river watershed, and on 
the ridges between the main tributaries of the Gasconade. The 
largest areas occur in Texas county on the broad ridges between 
the Gasconade river and Roubidoux creek, between Roubidoux 
creek and Big Piney, and on the ridge east of Big Piney. Some 
of these belts extend southward to the main ridge. It occurs also in 
small areas scattered over the whole area of Lebanon soils. Wherever 
a flat topped ridge is found, or a flat portion of a ridge, this soil occurs. 
A typical area lies in the vicinity of Fowler, Texas county, and another 
near Dykes. The latter extends in a long narrow belt northward from 
Dykes to the Gasconade river. Considerable areas occur in Wright, in 
Webster, southeastern Laclede and southern Pulaski counties. 
The timber growth is almost entirely post oak. Over much of it 
the virgin growth has never been cut. There is usually only a relatively 
small amount of underbrush. A considerable proportion of the trees 
are large, reaching a diameter of 12 inches or more. The growth is too 
thick for grass, although it is not usually brushy. Where the original 
growth of timber has been cut off within the last 25 years, the land, 
unless it is cultivated, is now covered with a dense growth of post oak 
saplings. 
There is very little tree growth of any other kind associated with 
become a tough sticky bluish clay. On the more rolling areas it is 
some black jack and black oak. 
The soil is a silt usually almost free of stone. The percentage of 
silt is about 60 and that of clay 12 to 15. It is, therefore, a fine-
grained soil. I't is gray in color clown to 6 to ro inches, becoming 
yellowish or bluish or gray below. On the typical flats, if the stone-
free silt layer is rather thick, there is a tendency for the subsoil to 
become a tough sticky bluish clay. On the more rolling areas it is 
yellowish to brownish. 
At a depth varying from six inches, or less, to three feet or 
more, usually about 14 inches, a harder, more stony substratum is 
encountered. The hardness and amount of stone is variable. In other 
places it is softer, though usually it is much more difficult to bore into 
this than the silt above. It is often hard even when the stones are 
small in size and few in number. The finer material among the stones 
is a brownish to yellowish silt or clay mixed with spots of tough, hard 
gray clay or silt. These latter do not cut easily and come up on the 
augur as hard or tough lumps. Whenever the stony layer is struck 
the subsoil is stony in varying proportions thence downward. It is 
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the ordinary residuary soil of the region. On the edges of the post oak 
flats where they break off into rougher land this stony layer is exposeJ 
because of the erosion of the overlying silt layer. 
The top of the stony layer is sometimes cemented with iron or 
lime and thus converted into a hard pan. In such cases the soil layer 
is apt to be either too wet or too dry. It becomes thoroughly saturated 
during wet weather but dries out rapidly and cannot draw a sufficient 
amount of moisture from below to keep up its supply. 
Probably not more than 30 to 40 per cent of this land is in 
· cultivation'. A considerable portion of it lies at a considerable distance 
from the railway and for this reason is not much in demand for 
farming. Of the land in the Ozark region sufficiently free of stone 
to be cultivated with fair satisfaction, the post oak flats, although nearer 
stone-free than any other, are considered the poorest. There is no 
crop that will grow well on them, timothy being about the best of 
the ordinary farm crops. Corn rarely produces, without fertilizer, 
more than 20 bushels and when the land becomes worn it is less. 
Clover does not grow well but cowpeas grow with considerable success. 
This is probably by far the most profitable crop that can be grown 
on this Janel'. Where the stony layer beneath the silt is cemented or 
made relatively impervious to water this soil will ibe a difficult one 
to improve. The problem is a greater one than with many of the other 
soils where the main thing to do at first is to get the stone off. When 
it is got into a condition so that it can ibe well cultivated it can be 
improved. The post oak fiats have the problem of a tighter subsoil. 
The growth of deep rooted plants like cowpeas and clovers will help 
and it is probable that the growth of these crops is the most feasible 
method of improvement available at present for these soils. 
The Post Oak Gia.de Soil. 
This is a shallow soil usually but little more than three feet down 
to the solid limestone and often much less. The surface is gray to black 
and the subsoil varies from yellowish, through brown, tints to deep red. 
Where it is stony the percentage of stone is large, the stones are 
white, hard, undecomposed and angular. The growth is scrnbby post 
oak. It gradually changes into the black oak type as the solid rock 
becomes covered with a deeper layer of soil and the stones in the 
soil become more decomposed and more broken up. It occurs on 
hilfaides where the limestone ledges outcrop abundantly. In wet 
weather it is apt to ibe too wet on account of the water being retained 
in the soil by the limestone bed beneath it. It dries out rapidly also. 
Where deep enough not to be affected by this it is a fairly good soil. 
A physical analysis of samples in Texas and Pulaski counties gave 
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an average of 40 per cent of clay, 35 per cent of silt and IS per cent 
of sand. 
It does not occur anywhere in large areas. lt has a wide distribution 
however, but always in small areas, often of less than an acre and 
from this up to several acres, never running into square mile areas. 
A local phase of this soil is found in the heads of wide open shallow 
hollows, on gentle slopes, and in other faint depressions occurring in 
many parts of the Lebanon region. The soil is gravelly or stone-free 
and black in color down to a depth of a foot or more. Below that 
depth it becomes gray, bluish, yellowish, brownish or reddish. 
The surface of these basins is often covered with low mounds 
2 to 4 feet high and 8 to 20 feet in diameter. The post oaks growing 
in such places are small and grow, usually, in groups. This soil is 
known by the farmers as black limestone land. It is a fertile soil but 
cannot stand prolonged droughts as a rule. A physical analysis of a 
single sample from Texas county gave 18 per cent of clay, 46 per cent 
of silt and 30 per cent of sand in the soil and 36 per cent of clay, 
40 per cent of silt and IS per cent of sand in the subsoil. 
The Vienna Soils. 
Distribution and Topography. 
This is the last of the important groups of upland soils in the 
Ozark plateau. The soils range from very stony to stone-free soils 
and from gray to black in color. 
This soil lies at a lower elevation than the Lebanon soils. The 
latter lie on the areas of the old plateaus that have not yet been cut 
into deep valleys by the creeks, while the Vienna soils lie on 
the high bench lands along the main rivers of the plateau region. 
These benches do not lie at exactly the same level everywhere. 
The elevation is determined chiefly by the size of the stream and the -
position on the stream. As a rule they are lowest, or in other words 
lie farthest below the plateau on the Gasconade and Osage rivers 
and higher in the smaller streams, being highest at their heads. 
Along all the rivers and creeks there are two strips of Vienna 
soils, one on each side of the present valley. The two strips are parts 
of one and the same thing separated into two parts by the valley. 
The width of the whole bench belt from one side across the valley 
to the other varies widely. On the Gasconade it varies from a few 
miles up to about 15. On the smaller streams it is narrower. Within 
the Osage river basin, however, it is wide, occupying the greater part 
of the country, especially on the south side of the basin, reducing the 
Lebanon plateau soil areas to small patches along the main water-
SOILS OF THE OZARK REGION. 227 
shed. North of the latitude of Vienna, there are practically no areas 
of plateau soils. In this region, however, the Vienna soil benches have 
been extensively cut up by the many valleys of the existing drainage 
system so that while the total width and area of the Vienna benches 
is great the soils made by modern erosion within these benches occupy 
a large part of the areas. Nevertheless consideralble areas of Vienna 
bench soils occur, especially in Miller and Maries counties. 
Although the Vienna benches are remnants of areas that were 
at one time either level or not very strongly rolling, there is at the 
present time very little level Janel on them. A considerably smaller 
proportion of the area is level than that of the Lebanon area. It 
has been cut up by the existing streams into a hiJJy area, being more 
hilly on the outer and inner borders of each belt and smoother along 
its middle. On the inner border of each belt (each half of the old 
valley), the existing creek valleys and ravines are more numerous 
deeper and steeper while on the outer border there are the hills that 
bordered the old valley lying between it and the smoother Lebanon 
plateau areas. As a whole, therefore, the Vienna soils occur in a 
hilly to strongly rolling country. 
Timber. 
Like most of the Ozark upland, this region was either prairie 
or open grass-covered woods up to the middle of the nineteenth century. 
One small area in Texas county still bears witness in its name, Ellis 
Prairie, to its former condition. The whole of the region is, except 
where cleared for cultivation, at the present time covered with timber. 
The trees are mainly Black and Reel Oaks; the former predominating. 
In fact this area might be called the Black Oak area of the Central 
Ozark region, just as the Lebanon area is the Black Jack Post Oak 
area. 
There are a few small areas in the Vienna soils covered with 
Black Jacks and still fewer where Post Oaks predominate. The latter 
occur, however, as occasional trees in the Black Oak areas and 
White Oaks occur also. On the well-drained nearly stone-free soils 
with abundant lime, Walnut, Elm and other softwood trees occur. 
The Soils in General. 
As stated above the soils are stony to stone-free silt loams, the 
percentage of stones varying widely. On the basis of roughness or 
smoothness of the country each belt has three strips or subdivisions; an 
outec strip of hilly country lying next to the Lebanon soil areas, a middle 
belt that is smoother and an inner belt that is rougher lying alongside 
the belt of Reynolds soils to be described later. The latter strip is 
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usually somewhat more stony than the others while the outer strip 
has a more shallow soil as a rule and a more scrubby growth of 
timber. 
As a rule the Vienna soils within the drainage area of White 
river are more stony than north of it. In fact there is a gradual 
decrease in percentage of stones northward over the whole area, being 
fewer in the northern part of the area than elsewhere. The color 
of the soil is gray and of the subsoil red. The proportion of stones 
is about the same in both soil and subsoil except locally. The per-
centage varies from almost nothing in a few places to 80 or 90 per 
cent in the inner hilly strip of the belts. There are four main types of 
soil, they are the Black Oak gravelly, the Post Oak silt, the Black 
Jack gravelly and the Black Oak Stony soils. 
The Post Oak Silt Soil. 
The Post Oak Silt soil exists only on the flat areas. It is much 
like the Post Oak Flat soil of the Lebanon area. Like that also 
it is always underlain by a stony subsoil, the top part of which is 
sometimes cemented into a hardpan. The thickness of soil down to 
this stony layer varies, but is rarely more than I8 inches. These 
soils as a whole are usually considered stronger than the Post Oak 
fl.at soils of the Lebanon group, although they are more dif.i.cult to 
cultivate and a much larger proportion of the area is wholly unfit for 
cultivation on account of the large percentage of stone in the soil 
as well as the rough character of the country. This is generally true 
of all the soil types of the Vienna group when compared with the 
corresponding soil of the Lebanon group. The Vienna soils are 
more stony and occur on a rougher topography than the Lebanon soils 
yet where they are not too stony to cultivate they are considered more 
productive than the latter. 
There are several things which may aid in producing this resul~. 
The rocks from which the Vienna soils are <lerived are somewhat 
purer, more crystalline limestones and possibly have a lower percentage 
of magnesia than those from which the Lebanon soils are derived. 
The Lebanon soils may not be wholly residuary also. The Lebanon 
soils are older and have been subjected to leaching for a longer period 
of time than have the Vienna soils. T he Vienna soils occur in a 
more rolling country where soil creep on the slopes is more universal 
than on flat areas like those of the Lebanon soils. This tends to 
keep the subsoil more broken up and corrects what tendency there 
may be toward the formation of closely cemented layers or hardpans. 
A much smaller proportion of these soils is under cultivation than 
of the Lebanon soil. 
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The Black Oak Gravelly Soil. 
This is essentially like the same type in the Lebanon group. It 
seems to have, as a whole, a deeper red color in the subsoil and snp-
ports a larger proportion of hickory trees and of hazel and sumac 
undergrowth than does the corresponding Lebanon type. The smoother, 
gravelly Black Oak land of the Vienna group is, in many parts of 
the Ozark region, called "Hickory Bench land." 
The Black-Jack Graz1elly Soil. 
This soil has a limited area. The largest body of it occurs 
in Franklin township, in the Cobbs creek country of Laclede county. 
It is somewhat dryer, more gravelly and paler in color than the 
corresponding type in the Lebanon group. On that account it is not 
so good a soil for all crops as the latter. 
The Black Oak Stony Soil. 
This soil in the Vienna area does not differ essentially from the 
Reynolds soil, especially when the latter occurs on stony slopes. 
Crops. 
The crops that are actually grown on these soils clo not differ 
greatly from those grown on the Lebanon soils though the land is 
better adapted to corn and clover than the latter. The Black Oak 
soils in the Ozark region, wherever they occur, are natural clover 
soils. It grows no better, however, on the Post Oak soils of the 
Vienna area than on the Post Oak flats of the Lebanon area. Cow-
peas also grow equally as well on these soils as elsewhere. 
The yield of all crops is low. This is due chiefly to a lack of 
nitrogen in the soil. The phosphorus content is low also but the 
factor that limits production at the present time is nitrogen. The 
percentage of vegetable matter is low and becoming lower. It was low 
to begin with for the same reason that it was low everywhere in the 
Ozark region. The open porous nature of the soil permits its rapid 
destruction under cultivation. The future is dependent upon more live 
stock, more forage crops, less grain farming, less cultivation, more 
vegetable matter plowed under. When the vegetable matter in the 
soil has ibeen greatly increased then the addition of phosphorus in 
some form will still further increase the yield, especially of grain. 
The average of several physical analyses of the Black Oak soils 
in the area of this group gave r2 per cent of clay, 60 per cent of silt 
and 20 per cent of sand. The sand in most of these cases probably 
consists of very finely broken chert rather than grains of quartz, 
though these sandstones occur in the formations. 
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The Salem Soils. 
Distribution. 
This group of soils occupies an area rather than a belt, occurring 
on the eastern side of the central part of the Plateau region. They 
occur as a continuous body of soils only on top of the plateau. 
The Rocks. 
The formation underlying these soils and from which they were 
derived outcrops in a narrow belt along most of the large streams 
of the Plateau region and elsewhere but except the area colored for 
Salem soils on the soil map the outcrop is narrow and occurs on 
hillsides where the soil is incorporated with debris from overlying 
limestones, thus losing its character as a sandstone soil. 
Soil. 
The soils are stony sands, sanely clays and loams with varying 
proportions of sand and stone and clay. They are residuary soils 
derived from the disintegration of a sandstone. The rock varies some-
what in character but is usually a rather pure quartz sandstone 
cemented with iron and holding a relatively small percentage of clay. 
Over a large part of the area in which this rock has determined the 
character of the soil the sandstone has weathered completely and the 
products of its weathering have become more or less incorporated 
with the products of the weathering of the underlying limestone. 
The sandy soil in such cases becomes orgillaceous and stony, though it 
is never stony to excess. 
Topography. 
The topography of the area in which these soils occur is that 
of a plateau dissected by shallow valleys. The local relief is but 
little more than roo feet over most of the area. The streams all 
flow northward and owing to the great distance that they must traverse 
before reaching a large stream like the Mississippi and to their wind-
ing course they are unable to cut deep into the country. The valley 
sides are sloping, rarely too steep for cultivation. The valley bottoms 
are narrow. There is very little flat upland. It i~, in short, a plateau 
dissected with shallow valleys. There are P• cJ.Ctically no permanent 
streams in the area. The valleys have stream channels in them but 
they are dry except during excessive rains. The drainage channels 
are all of them the upper parts of streams and are all small. As soon 
as enough of the small drainage channels have united to form one 
large enough and deep enough to hold a perennial stream it has 
cut beneath the sandstone level into the underlying limestone and 
into another group of soils. 
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There is very little of the area of the Salem soils that has too 
rough a topography for cultivation. 
Timber. 
Until half a century ago the whole of this area was a prame 
but not wholly treeless. It was set with occasional large trees or 
in places was open woods. The timber was nowhere, except along the 
bottoms, too thick to hinder the growth of grass. At the present 
time every spot not in cultivation is covered with a growth of saplings 
and brush. On the sandier portions this growth is almost exclusively 
Black Jack. Where there is a moderate percentage of clay Post Oak 
replaces part of the Black Jack and on the stony portions where the 
subsoil is the stony clay derived from the underlying limestones, Black 
Oak becomes common. The original open woods growth was chiefly 
Black Jack. 
The Soils int General. 
The soil. types in this region, unlike those in almost any other 
group of the Ozark region, depend wholly on variations in character 
of the rock from which they were derived, not on the topography, 
that being practically uniform over the whole region. The soils are 
sandy loams. The types varying from each other in the percentages 
of clay and sand and in the character of the subsoil. There are two 
main soils. In both the soil is derived from the decomposition of the 
sandstone. In one of them the subsoil also is derived from the same 
rock. In the other the soil is derived from the sandstone, while the 
subsoil is the stony clay of the underlying limestones. This latter 
type occurs around the northeastern and southern borders of the region 
and along some of the larger valleys. The other occurs in the interior 
of the area. The distribution of the different types of interior soils 
is not yet determined definitely. There is an apparent increase in 
sandy character southward and eastward. The soils are all gray to 
brownish or yellowish in color with a subsoil of somewhat deeper 
red color. The grayness of the soil is a function of the amount 
of leaching to which it has been subjected. It is everywhere low 
in organic matter and is inclined to wash where the slopes a.re only 
moderately steep. The subsoil is free from hardpan and has in most 
places sufficient clay to enable it to hold a fair quantity of water. 
The soil is light, has good tilth where well cared for and cultivates 
easily. The proportions of sand silt and clay from several samples 
taken at various places are as follows: Sand 25 to 40 per cent, silt 
45 to 55 per cent, clay 8 to 20 per cent in the soil and sand 25 to 
40 per cent, silt 35 to 45 per cent and clay 20 to 30 per cent in the 
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subsoil. About thirty-five per cent of the area of these soils is in 
cultivation. The cultivated area extends along all the valleys spread-ing out over the adjacent slopes ibut not often extending far into the 
upland. There are some isolated areas of the highest uplands that 
are cultivated but the proportion to the total area is small. The 
cultivated area is the valley and valley slope area. The ridges are still in timber. Very little new land is being placed in cultivation. So far as agricultural improvement is concerned this area is at about 
a standstill or is gong backward. Probably as much or more land that 
was formerly cultivated is being turned out as there is of new land being put into cultivation. One reason for this is the natural thinness 
of the soil. Yet this is not the only reason. It is partly due to the fact that owing to the decline in iron mining the country has been decreasing in population. On account also of the iron mining and its attendant wood cutting and charcoal industry agriculture has never been considered the chief industry of the area. It has stood second in the minds of the people. The soil is thin but it is not hopeless. 
It is a soil that will respond quickly to good treatment. It cannot be 
made into a good soil in one season nor without capital and it will 
always be a somewhat expensive soil to handle on account of its some-
what leachy character. This, however, is not excessive. Its tendency 
to wash and the moderate amount of mineral fertility that it contains 
are factors that must be considered. The cheapness of the land and 
the low cost of living will compensate to a considerable degree for 
these things. Handled in rather large bodies with intelligence, indus-
try and capital it can be made to produce paying crops. It will grow 
clover fairly well but probably the sandier soils need lime. Com on 
the uplands does not yield more than 25 bushels, except where special 
conditions obtain and wheat yields 6 to 12 bushels. The quality is good, however, especially on the bottom lands. Very little clover is grown. Timothy is grown for hay but the yield is small. In fact 
the yield of all crops is low on upland soil that has been in cultivation longer than ten years. The limit of production is set by the deficiency 
of nitrogen, which can be returned to the land without money cost by 
the growth of clover and cowpeas. 
THE OZARK CENTER SOILS. 
General Character of the Area. 
The Ozark center as here defined is not in the geographical c.enter 
of the Ozark region. It is, however, the structural center of the 
region. It is the area cone or center around which are arranged with greater or less regularity the belts of soil that have been described 
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already, especially those of the Ozark Border and around which curve 
those that make up the Ozark Center area itself. It is the part that 
was bowed up the highest when the bowing up of the rocks took 
place, though it is not now the highest area of the Ozark region. It 
has been worn off more therefore than any other part of the Ozark 
region, since it was originally the highest part but can no longer main-
tain that position. This has been ibrought about by wear from the 
top not by down bending or down sinking of this part of the region. 
It is this part of the Ozarks therefore where wearing has gone deepest 
and exposed the oldest rocks'. This area therefore is differentiated 
from the others partly because it is made up of older rocks than any 
others and therefore of different rocks. It contains the very oldest 
rocks that are to be found at the surface of the ground anywhere in 
the Ozarks. In other parts of the region these. very oldest rocks are 
hundreds or thousands of feet beneath the surface. 
This area differs also from the others in topography. While it 
is not the highest area as a whole yet it has the highest point within 
the state. lt contains the group of isolated rounded mountains known 
as the St. Francis mountains. It contains also a large area of very 
badly cut up country, and a very small proportion of high smooth 
plateau. The ridges and watersheds are narrow. It is an area of 
thoroughly dissected or cut up country. It also contains the only areas 
in the state of low basins surrounded by high country-a kind of in-
termontane basin. It also contains the only large areas of pine 
timber that are now standing or has ever grown up in Missouri since 
white man knew it. It was more completely covered by forest growth 
when first seen by white man, even outside the pine area, than the 
other areas of the Ozarks. Its timber, where it has not been cut in the 
last half century, is much larger than elsewhere and there is a much 
smaller proportion of young growth and brush. Its differences there-
fore are sufficient to differentiate it thoroughly from the rest of the 
Ozark region. 
Since its differentiation is based on its physical characteristics rather 
than on its geographic position it follows that wherever the same series 
of events has taken place on the same kind of material we shall have 
similar regions developed-or subordinate centers. There is one such 
real or true sulbordinate center, true in every respect, lying in Camden 
and adjoining counties and a second area, or subordinate center of a 
lower degree, lying in Douglass and Ozark counties. 
Topography. 
As stated above this area, taken as a whole, is the roughest of the 
soil areas in the state. This is clue chiefly to the great number and 
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the depth of its valleys. In all the other areas containing a single 
soil group there is more or less smooth high country or fl.at-topped 
ridges or else of gently undulating land making up no small propor-
tion of the whole. In the Ozark Center these are practically absent. 
In the greater part of this region practically the only level land is the 
alluvium which lies in narrow strips al6ng the main streams. A 
level or smooth upland of more than a very few acres in extent is 
of rare occurrence. The only areas of relatively smooth country 
within the Ozark Center are the low basins that occur in the eastern 
part of the region. These have a rolling to slightly hilly topography 
surrounded by higher country. 
Another division of the topography of the region is the area 
of rounded hills, some of them higher than the dissected plateau por-
tion of the region and some lower. Occasionally they are alone, sur-
rounded only by other phases of the topography and at other times 
they are assembled into groups. Each hill however is usually rather 
isolated, except at its base. A group of them does not form long, level 
topped or even topped ridges. The existing streams have not shaped 
these hills from the existing upland by erosion but they were fashioned 
by erosion of long vanished streams and lay buried under the present 
upland until the existing streams by their work uncovered them. Many 
others exist not yet uncovered. The tops only of some have been un-
covered. 
The three kinds of topography therefore are : (I) the thoroughly 
and rather deeply dissected plateau; ( 2) the lower undulating basins 
and (3) the region of rounded hills. 
Timber. 
The timber growth in the Ozark Center region consists of four 
dominant trees with the usual amount of brush and shrubs. The 
four dominant trees are Black, Red and V/ hite Oaks and Pine. There 
was originally more or less pine scattered over the whole area though 
it was more abundant in the southern part. Pine does not grow any-
where to the exclusion of all other trees and in most places it consti-
tutes not more than half the total timber. It grows chiefly on the 
southerly slopes and on the ridge tops, rarely on the northerly slopes. 
The Black oak grows on the dry stony ridge tops and on the southerly 
slopes while the white and red oaks grow almost exclusively on the 
northerly slopes. The easterly and westerly slopes maintain a more 
or less even balance of tree growth among the several varieties. In 
the low land basins above referred to red oaks predominate with con-
sideralble Walnut, Elm, Hackberry and other trees which grow on fer-
tile land. Post oak is not unknown but it occupies a very subordinate 
position in the whole Ozark Center. · 
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The Soils in General. 
The differentiation of the Ozark Center into groups of soil types 
is based chiefly on the kind of rock underlying the area of each 
group. There are four groups, the Reynolds, St. Francois, Lamotte 
and Fredericktown. The soils of each group are underlaid by a dif-
ferent rock from that of any other group. The Reynolds group is 
underlaid by a Limestone which has a rather large proportion of flint. 
The St. Francois group is underlaid by granites, porphyries and other 
igneous or volcanic rocks. The LaMotte is underlaid by a sandstone 
and the Fredericktown group by a limestone rather pure and practically 
free from flint. Each group of soils occurs in a region with a topog-
raphy more or less distinct from that of any other. With one excep-
tion this topographic distinction is a pronounced one. 
The Reynolds Soils. 
Distribution. 
This group of soils covers by far the largest area of any of the 
Ozark Center groups. It covers practically all of Shannon, Reynolds, 
Carter and Camden counties; large areas in Iron, Wayne, Crawford, 
Washington and Madison counties and small areas in other counties. 
Its area is several times larger than the combined areas of all the other 
groups associated with it in the Ozark Center. 
The Rocks. 
It is underlaid by a limestone containing a great deal of flint or 
chert. At the top of the formation there is usually a sandstone also, 
but it is not usually thick enough to have a marked effect on the char-
acter of the soil. Immediately !below the sandstone or in the upper 
part of the limestone there is a great deal of flint. It often occurs 
in beds of practically pure flint ten feet and more in thicl<ness. Since 
flint does not disintegrate into soil but merely breaks up and remains 
In the soil as stone fragments, it furnishes a great deal of stone to the 
soil where it is, as in this region, abundant in the rocks. There are 
other beds of flint lower down in the formation and these increase the 
stony nature of the soil. The middle portion of this thick limestone 
making up .these soils is nearly free of flint, however, so that wherever 
it outcrops and the soil of an area is derived from it without inter-
mixture from above it is about free from stones. The limestone, 
aside from the flint occurring in it, is a rather pure, coarse grained 
and usually crystalline rock. It has a relatively small amount of clay 
impurity so that on decomposition a small amount of soil is formed. 
This makes the soil more stony by increasing the relative amount of 
stone in it. 
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Topography. 
This is a plateau thoroughly cut up with streams. As a whole it 
is the most intricately dissected of any of the soil areas in the Ozark 
region. It is almost one uninterrupted series of narrow branching val-
leys and sharp ridges. The occurrence of even small areas of smooth 
upland are so infrequent as to be practically negligible'. The only areas 
large enough for even a small farm are in Crawford and ,Dent counties 
where the Reynolds soils are not typical on account of being mixed with 
sand and clay from formations that originally overlay this part of the 
Ozark center. The tillable area of this group of soils is small and 
will always remain so on account of the roughness of the topography. 
The tillable soils are chiefly in the river and creek bottoms. 
This is the area of the state that should be devoted to the growth 
of timber. Its topography is too rough to make agriculture, except 
in the valleys, profitable. Its soil is too stony to he cheaply utilized 
for growing farm crops even if its topography was more favorable to 
agriculture. Its soil, however, is strong enough to support timber that 
has commercial value and the soil layer is thick enough to permit the 
growth of such timber. In other words the limit to agricultural Cie-
velo.Pment in the region is not determined by a lack of fertility in the 
soil but in the difficulty of utilizing it for growing farm crops. The 
timber has long served as the basis of a small manufacturing industry 
and with proper methods of conservation it could long continue to 
serve the same purpose. 
Timber. 
The tree growth is Black, Red and White Oak and Pine with a 
small amount of Post Oak, especially in Crawford and Dent counties. 
Pine grows or has grown in nearly all the counties of the main area 
but it was most abundant in Reynolds, Shannon and Carter counties. 
The main area extended from these counties over into most of the 
others. lt never grew in any part of the Camden county sub-area of 
the Reynolds soils. Most of the pine has been cut. 
White oak grows on the northerly slopes and most abundantly in 
Shannon, Reynolds, Crawford and vVashington counties. A consid-
erable part of this timber is still standing. 
Black oak and Red oak are less valuable. They grow ~hiefly in 
the southern counties. Not a large part of this tim'ber has been cut 
except locally. Large areas of it, however, are of little value except 
for local building material. 
The Soil Types. 
Sufficient has already been said about the rocks and topography to 
give a fair general idea of the soil conditions as a whole. They are all 
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residuary except the alluvium and vary from stone free silts or sandy 
silts to extremely stony silts. 
There are four different kinds of soils in the area sufficiently dis-
tinct to merit recognition. They are the Reynolds stony loam, the 
Morgan gravelly loam, the Crawford silt and the Reynolds loam. The 
first three are upland soils, the last is the bottom land alluvium. 
The Reynolds Stony Loam. 
This is the dominant soil type of the region. It occurs in all the 
hilly parts and is almost everywhere forest covered. The timber is 
Pine, Black, Red and "White Oak; Pine does not grow on any of the 
other types. The soil is derived from the disintegration of a very 
cherty crystalline limestone. It is gray in color, clown to a depth of 
about a foot, then gradually changes through yellow and brown to a red 
subsoil. The fine material of the soil is clay silt and sand in about 
the proportions of 8 to ro, SS to 7S ancl IO to 2s respectively. It is 
open and porous and warm. The percentage of stone varies from 2S to 
90. The stone may exist as small fragments of small gravel size or as 
fragments of several hundred pounds in weight. The subsoil has a 
higher percentage of clay and lower percentage of sand, has a deeper 
color and about the same proportion of stones. There is rarely any 
suggestion of a hard pan. Its percentage of nitrogen and phosphoric 
acid is low and potash is high. The lime percentage varies, usually it is 
low, however. 
On account of the roughness of the country in which this soil oc-
curs very little of it has been put in cultivation. It is too steep to plow 
profitably in most places and can be utilized only for pasture. "Wherever 
there is enough soil for plants to establish themselves and to furnish 
moisture clover grows luxuriantly. It is a natural clover soil except 
where it is too stony or too much exposed to the sun. The best places 
for the establishment of clover pastures are on the northwarclly and 
eastwardly facing slopes. These slopes have no pines but are cov-
ered with Reel and White oaks and occasional soft wood timbers. On 
these clover and orchard grass will grow as soon as the timber is cleared 
and blue grass will take hold when the soil has accumulated sufficient 
huµms. This will rarely take place on the southwardly sloping hillsides. 
They are too much exposed to the direct rays of the August sun. 
The humus is soon burned out and the soil dries out rapidly. These 
slopes are adapted to the growth of pine timber better than anything 
else that has any value to man. Grain crops are not grown to any 
appreciable extent. 
This soil can never support a prosperous agriculture. It can be 
utilized only in connection with some of the other types, particularly 
the Reynolds loam. It can supply supplemental pasture land and tim-
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ber land to the latter. The farmer who owns a good bottom land farm 
finds it convenient to own some of the stony hill land for pasture and 
fot the growth of building material. Where other conditions are equal 
this combination gives the farmer a great advantage over the prairie 
farmer. 
To sum up the whole matter in one sentence: The Reynolds Stony 
Loam is not an agricultural soil. 
The Morgan Gravelly Loam. 
This soil is derived from the middle beds of the great limestone 
formation of the Reynolds group of soils. This part of the formation 
is almost free from chert and consists of massive beds of crystalline 
limestone. When it disintegrates it forms a stone-free silt. 
lt does not occur in a large body anywhere within the area. Its 
chie.f occurrence is on the hillsides within the area of the Reynolds 
Stony Loam and in bodies of relatively few acres in a place. It is 
rarely entirely free from stone. They drift down onto it from highei· 
areas of stony loam but are usually broken up into rather small 
fragments making a gravelly rather than stony soil. It occurs 
in larger bodies in Crawford and Washington counties than elsewhere, 
particularly in eastern and southeast Crawford and southwestern "Wash-
ington counties. It occurs also in Morgan county and to a slight extent 
in St. Francois and Iron. 
It is gray to brownish or reddish in color gradually changing 
downward to a reddish subsoil. The latter is usually deeper red in 
color than that of the stony loam. The fine material of the soil, 
in this case making up most of it, has a higher percentage of clay and 
a lower percentage of sand than the stony loam. 
Its deficiencies are nitrogen and phosphoric acid. Its physical analysis 
shows a favorable physical character. The small percentage of stones 
does not hinder its cultivation seriously. On account of this, however, 
and its almost universal occurrence on hillsides it washes badly where 
cultivated in grain crops continuously, especially where the humus has 
been about all burned out of it. 
While this soil, under proper management, makes a fairly good 
gTain soil its tendency to wash reduces its value for that purpose. As 
a clover soil it is equal to the best part of the stony loam and on ac-
count of its gTeater proportion of fine material and cooler nature it is 
a better grass soil. Its occurrence in small areas or patches makes it 
an expensive soil to cultivate. 'When put into pasture land or clover 
meadow owned along with bottom land the combination is a good one. 
The gravelly loam makes excellent and cheap pasture or clover meadow 
while the bottom lands are excellent grain lands. Such a combination 
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is especially adapted to stock farming. The region abounds in springs 
of good water also. lt is not the place for the 40 acre farmer, however. 
It must be owned in 'bodies of considerable size and must be handled by 
farmers with sufficient capital behind them. There is no market in 
the region for such crops as a man must grow on a 40 acre farm in 
order to support a family. It is too far, in most localities, from the 
railway to favor the development of the dairy, fruit or poultry indus-
tries. It is especially adapted to sheep and hog farming and the growth 
of stock cattle. It can probably never become a region where cattle 
feeding on a large scale can be carried on because of the very limited 
area of corn land. 
The . Crawford Silt. 
This is the soil of the flat uplands of this region wherever they 
occur. It occurs most abundantly in southern Crawford county, east 
of the Meramec river and its drainage area. The type occurs in Dent 
county also and in small strips along the tops of the ridges in nearly 
all the other counties. 
It is a gray to yellowish sanely silt to clay silt graduating down-
ward into a mottled to bluish clay or silty clay. There is a general 
absence of deep color in the soil or subsoil. The proportion of sand 
varies greatly. In some localities remnants of the sandstone underlying 
the salem soil still exist. In such places the soil is sandy. ln other 
places the sand is very small in quantity and the soil becomes almost 
a blue clay in character. This occurs naturally only in the flattest 
places or in sags. The finer parts of the soil have come from originally 
higher rock or else is a remnant of a silt deposit that at one time 
covered the whole of the Ozark region, existing at the present time 
only on the highest flat portions like this area or that of the Lebanon 
silt loam area. Its lack of color is probably largely clue to leaching. 
It is the oldest soil of the region and has been subjected to leaching 
for the greatest length of time. The leaching has affected not only 
the coloring matter but all the soluble constituents of the soil. We 
have no analyses of a typical sample of this soil but its probable origin, 
present conditions and crops indicate that the most important deficiency 
in its mineral constituents is lime. It is especially deficient in that and 
until that is supplied it cannot be built up rapidly. Clovers do not 
grow on it very well. Its other deficiencies most urgently needing cor-
rection are humus and nitrogen. These deficiencies can be supplied 
in the same way as recommended for other soils of similar deficiencies. 
Oovers will not grow here advantageously. Cowpeas will, however, and 
they should be one of the constant members of any system of rotation 
adopted for these soils. Lime, where it is deficient, will have to be 
carted onto the land. It cannot be grown. 
240 MrssouRr AGR. ExP. STA., RESEARCH BULLETIN No. 3. 
The timber growth on this soil is Post Oak, Black Oak and Black 
Jack with occasional Hickory and other hard wood trees. The trees 
are all small, not approaching the size of the trees on the other types 
of soil of the group. It is a scrub oak region. 
The water supply problem in the area of this soil is different 
from that of the other types. There are no surface streams and no 
springs. Water must be obtained in wells and in reservoirs. 
The crops grown are essentially the same as those grown on the 
other soils. The yields are very low, however. Fruit growing has 
received some attention and fruit trees do fairly well. No large area 
however has been set in trees. 
Probably about rs to 20 per cent of this soil is in cultivation. The 
advantages that it possesses over the other types already described is 
the smoothness of the country in which it occurs. Its disadvantages 
are its natural infertility, and its inconvenient water supply. It is not 
a hopeless soil but it is one that will cost rather heavily by the time 
it is put into good· condition. 
The Reynolds Loam. 
This is the bottom land soil of the reg10n. It occurs along all 
the river and larger creek valleys in strips of varying width 
rarely reaching more than three-eighths of a mile. The average width 
is considerably less than a quarter of a mile. The channels of the creeks 
change from place to place in the bottoms during floods. This re-
duces the width of bottom land available for cultivation considerably. 
In time these streams may be controlled but not in the near future. 
The areas are somewhat patchy also because of the wandering of the 
creek or river channel from one side of the valley to the other. The 
land is not perfectly level. There are low terraces in all the valleys and 
the soils included in this type extend up the more gentle neighboring 
slopes to a greater or less distance. The division line between the true 
alluvium and the residuary soils of the gravelly loam, is not sharp. 
True water laid alluvium extends up the slopes somewhat and above 
that is a zone of soil resulting from the wash of fine material from 
the higher slopes. All of the soil of this character is included in this 
type. In detailed mapping they would be separated. 
The only timber left standing on the bottom lands consists of 
strips along the streams and covering the area that is overflowed by 
moderately high water. 
This is either very low and rich land or else nothing but g ravel 
bars. The trees are Sycamore, Elm, Hackberry, several kinds of Hick-
ory, Red Oak and White Oak, Walnut, Burr Oak and Pin Oak. Cot-
ton-wood rarely occurs, Linden occasionally, Birch very rarely and 
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Black Gum rather common in the small, high, dry, very gravelly val-
leys. 
The soil varies from a black stone-free loam to a light gray grav-
elly to stony clay loam. The true alluvium is usually stone-free and 
<lark in color, though occasionally lighter colored to reddish. These, 
however, on the smaller creeks do not by any means occupy the whole 
width of the valley floor. Every tributary small hollow opening from 
the adjacent hills 1brings small stones, clay and silt during heavy rains 
and spreads them out on the main valley floor around where it opens 
into it in the form of an alluvial fan, built up higher at the mouth 
of the hollow and sloping off in all directions from this. This buries 
the alluvium of the main valley under this material. It may be quite 
stony or merely gravelly. It is rarely free from stone. The greater 
the proportion of stone, the higher it is built up at the mouth of the 
hollow and the steeper its slope down to the level of the main valley 
alluvium. If the hollows are small they do not have a channel across 
the bottom into the main creek but the water spreads out over this 
fan of material that it has deposited, sinks into it and gradually seeps 
through it and out onto and into the main bottom. This is apt to make 
a wettish strip in the main alluvium around the feather edge of the 
fan. 
The main valley alluvium changes gradually downward to a grav-
elly and sanely clay and finally into a gravel bed or sand bed at depths 
varying from 5 to 20 feet. The fan of soil washed in by the small 
hollows continue uniform to the bottom of the fan material, below 
which comes the true alluvium of the main valley. The subsoils of 
the wash slopes gradually become either gravelly or more stony and 
pass into the unmodified red stony silts of the residuary soils of the 
region. 
Occasionally there are terraces in the main valley with a gray 
stone free silt soil and a clay subsoil'. This is a rather rare occurrence, 
however. Hardpan is of very rare occurrence in the alluvial soils. 
Occasionally the gravel layers may become cemented but such occur-
rences have not been met with. 
The physical character of these soils is good. They are porous, 
warm, well-drained soils, not too stony to be easily cultivated and do 
not have enough clay to make them heavy. They dry out and warm 
up early in spring and promote rapid growth, both on account of 
their physical character and their protected position. 
Their store of mineral fertility is greater than that of any 
of the upland soils. They are rarely hadly deficient in lime, their 
potash content is high and their phosphorous content moderate. These 
minerals are being continually supplied to them by the seepage water 
from the adjacent hills. 
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Their supply of humus when first cleared is good. Forest fires 
did not run through these bottoms every autumn like it ran over the 
hill lands. The leaves and grass were left to decay and supply humus. 
Under cultivation, this is rather rapidly burned out. On account of 
the more luxuriant growth of vegetation on this soil it is not so rapidly 
exhausted as on the upland. Considerable straw and other waste fur-
nish a moderate supply. This is not sufficient, however, to keep it up 
to the standard requirement. The amount is being gradually exhausted 
and is having its effect in decreased yield. This is, in practically every 
c>ase, the cause of the decrease. The wearing out of the land is not due 
to the serious reduction of its mineral fertility but to the exhaustion 
of its humus. 
This soil does not ·wash badly. Some of the steeper slopes will 
wash but the proportion of land injured in that way is not great. 
It is not a leachy soil. The percentage of clay is sufficient to retain 
the fertility put onto the land in manures or in moderate amounts 
of commercial fertilizer. 
This is a grain and clover soil. The grains chiefly grown are 
corn and wheat. The yields of corn vary from 25 to 60 bushels and 
of wheat from IO to 25. Clover catches easily and produces a good 
yield though it is not as extensively cultivated as it should be. 
This is the soil that produces the agricultural products of the Rey-
nolds area. Practically all of it is in cultivation and has been in 
C'l.lltivation for many years. It is the seat of many good farms and 
prosperous farmers. On account of the limited area of this land it 
is held at as high a figure or possibly a slightly higher figure than 
land of the same productive capacity in places where the whole body 
of tillable land is good. 
The owner of a body of this land, however, is the wealthy man 
and to a certain extent the leader or one of the leaders in his com-
munity. 
The small amount of tillable land and the large amount of vacant 
land give cheap pasture, cheap fuel, cheap building material for most 
purposes and abundant room. Life conditions are somewhat primi-
tive but not necessarily less attractive. 
The Fredericktown Soils. 
Distribution. 
This group of soils occurs in a number of separate basins in the 
eastern part of the Reynolds soils area. The soils are all residuary and 
are derived from limestone beds that are practically free from flint. 
This yields a stone-free soil except where fragments of the limestone 
SOILS OF THE OZARK REGION. 243 
are found in it. It has no flint. There are two kinds of limestone un-
derlying this soil. One is crystalline, massive, rather coarse-grained 
pure limestone or magnesium limestone. The other is a rather shaly, 
impure limestone containing considerable clay in its composition. The 
latter limestone is sometimes associated with thin beds of limy shale. 
Sand!tone beds and beds of sandy limestone are of very rare occur-
rence. 
Topography. 
The topography of the areas in which these soils occur is a rolling 
to slightly hilly plain. 'Fhere are basins also being surrounded by 
higher land on all sides. There is very little level land but there is 
also a relatively small amount of land that is too rough to cultivate. 
Timber. 
There is very little timber now standing on these soils. The most 
abundant tree is Red Oak. There is some White Oak, Post Oak, Elm, 
Vv alnut, Laurel Oak, Sycamore, Wild Cherry and other bottom land 
trees. 
There is one large area and a great number of small, wholly or 
partially disconnected areas, in all about twenty in number. They are 
all alike in rock, soil, topography and relation to the surrounding 
country. 
The Soil Types. 
There are two kinds of upland soils in this region, both of which 
are probably groups of two or more types. There is also an alluvial 
type. The upland types are, ( r) The Caledonia Brown Silt Loam, ( 2) 
the Bismarck Gray Silt Lorun. 
The Caledonia Brown Silt Loam. 
This is a. reddish, brownish, yellowish to grayish silt, to clayey silt 
soil free of flint with a deep reel clay or silty clay subsoil. The thick-
ness of the soil varies from a few inches to about a foot. There is no 
marked change or sharp boundary between soil and subsoil. There 
is a progressive. increase in red color downward practically from the 
surface or from near the surface. There is no essential difference ex-
cept in color, the clay content and the amount of humus. Analyses of 
several samples taken from widely separated places within these basins 
gave an average percentage of 23, 70 and 12 of clay, silt and sand re-
spectively in the soil and of 30, 60, ro per cent in the subsoil. 
This soil occupies the center of each of the main basins. It oc-
curs around Caledonia, at Belgrade, Farmington and southward to 
Libertyville, Fredericktown, Belleview, along the St. Francois river 
below Saco, around Patterson in Wayne County and on the Meramec 
river south or Sullivan. It is marked everywhere by its red color and 
by the growth of Walnut and Elm trees. It supports the growth of 
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some fine Red and Laurel Oak timber and scattering White Oak. 
Its topography is usually slightly more rolling than that in which 
the Bismarck Gray Silt Loam occurs. The limestone beds outcrop 
adundantly along the creeks in these areas. The depth of the soil 
layer is not so thick as that of most other types in the Ozark region. 
It is the most productive of the two types of soil in these basins. 
Its store of mineral fertility is fairly good; it is warm and easily cul-
tivated; is well drained but holds a considerable amount of capillary 
water ready to be delivered to plants. It is a grain and clover soil, 
being somewhat better adapted to wheat than to corn though it grows 
both of them successfully. It grows clover luxuriantly. 
The yields of wheat vary from 15 to 20 bushels and of corn from 
20 to 50 bushels per acre. Where it has been run in grain continu-
ously for years the former yields rule. Its decreased yields are due 
to the exhaustion of the organic matter, the nitrogen and to a partial 
exhaustion of phosphorus. Bone meal sown with the wheat usually gives 
marked increase in the yield. Clover in the rotation gives excellent 
results. Not enough attention is paid to growing it, however. 
The only other upland soils in the Ozark region that rank with 
this in productive capacity are the Perryville and the better part of the 
Springfield soils. 
Practically all this land is in cultivation and has been cultivated for 
a long time. These basins were the first upland soils to be extensively 
cultivated in Missouri. This is partly clue to their occurrence in mining 
regions and partly due to their fertility. They were occupied next 
after the Mississippi river bottom lands. This soil stands in much the 
same relation to the agricultural wealth of the counties of the Eastern 
Ozarks as does the alluvial soils to the area of the Reynolds soil group. 
The Bismarck Gray Silt Loam. 
This soil occurs around the borders of the basins in which this 
and the preceding type occurs as well as in isolated areas here and 
there within the basins. 
It is, like the Caleclona soil, nearly free from stones, though on its 
outer border where it lies adjacent to a stony soil of another series 
it contains some stone. It is gray in color with a yellowish to reddish 
subsoil. The paler character of the soil and subsoil when compared 
with the Caledonia soil is due partly to leaching and partly to a slight 
difference in character of rock from which the two soils are derived. 
It has !been stated above that the limestones of these basins present two 
varieties, ( 1) a crystalline, rather coarse-grained variety, ( 2) a finer-
grained, somewhat earthy to shaly variety. The Caledonia soil is de-
rived chiefly from the former and the Bismarck soil from the latter. The 
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latter rock is the higher, geologically and occurs around the outer bor-
ders of the basins as a rule. \Vhere the basins lie adjacent to an area 
of granite or porphyry, the gray character of the soil is due partly to 
the wash of soil from those areas. 
When the limestone becomes shaly the soil is gray as elsewhere 
but the subsoil is much paler in color than elsewhere. 
The surface of the areas where this soil usually occurs is usually 
undulating to slightly hilly, rarely rough enough to interfere with cul-
tivation except locally. The timber growth is chiefly Red Oak with a 
small amount of white oak and some post oak on the flatter, partly 
leached areas'. 
This soil is not so productive as the Caledonia soil. It is easily 
cultivated however and where its humus supply is kept up it produces 
fair crops of corn and wheat. Clover does not do so well on it as on 
the Caledonia soil possibly because of the lack of lime and because of 
poor drainage. It is usually deficient in humus and therefore deficient 
also in nitrogen. It will produce fair crops of cowpeas on its thin-
nest parts. 
It washes where it occurs on slopes but this is much more unusual 
than in the case of the Caledonia soil. The latter occurs along the 
drainage lines where it is more or less exposed to erosion and where 
its red color is, in fact, clue to the continuous erosion from the surface 
of the top or leached portion of the soil. There is no sharp line separat-
ing the areas of these two kinds of soil. They graduate imperceptibly 
into each other. 
The greater part of the area of the Bismarck soil is in cultivation, 
probably about 6o%. 
The Lamotte Soils. 
General Distribution and Clwracter. 
This is a group of soils occurring in rather close association with 
the last two described. As a rule the country in which it occurs is a 
little higher than that in which those soils occur but is lower than that 
in which all other types that occur in its neighborhood occur. It lies 
adjacent to the areas of the Bismarck and Caledonia soils occupying 
therefore part of the basins in which they occur. 
It is underlaid by a sandstone. It is the lowest and oldest sedi-
mentary rock in the state. It occurs at the surface therefore only 
where the overlying rocks have been worn off. It lies immediately be-
neath the limestones from which the Caledonia and Bismarck soils have 
been derived. It may be coarse-grained producing a soil that is almost 
gravelly, though it is usually finer grained and often shaly. There is 
in all parts of it enough sand to make a soil that is quite sandy. 
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It occurs chiefly in Iron, St. Francois, Ste. Genevieve and Madison 
counties. In St. Francois county it occupies a large area lying 
mainly northeast of Farmington. The eastern part of this area 
lies in Ste. Genevieve county. The Iron county areas are rather 
small and lie in the eastern part of the county. The Madison county 
area is larger and extends northwestward from Fredericktown, into 
St. Francois county as a belt several miles in width. Elsewhere this 
sandstone occurs in such small areas that they cannot be well shown 
on the map. 
Around that border of these areas where the sandstone goes be-
neath the adjacent limestone the soil of the sandstone area is considera-
bly modified by the remnants of the limestone soil still mixed with it. 
The St. Francois-Ste. Genevieve county area is surrounded on all sides 
with the limestone. Elsewhere the limestone occurs only on one side 
while granite and porphyry lies on the other. 
Timber. 
The timber growth on this soil is, practically everywhere on the 
uplands, a scrub oak. In a few places where the amount of clay in 
the soil is unusually great, White and Red Oak are found. The scrub 
oak consists of scrubby growth of Post Oak chiefly with Black Oak 
and Black Jack less abundant. The usual 1bottom land timber of the 
region grows on the alluvial lands of this area. 
The Soils. 
This area has not been differentiated into types. The soils vary 
from place to place in the percentages of sand and clay in them but not 
enough is known about the area to differentiate the soil into types. 
The alluvial soils are of course distinct from the upland soils but there 
are no large streams anywhere within the areas of this group so they 
occur in such small quantity that they may safely be neglected. 
The upland soils are everywhere sandy but in few if any places 
are they too sandy for good agricultural soils. The percentage of 
clay is usually large enough to render them sufficiently retentive of 
moisture and to prevent undue leaching. 
It is a stone-free soil and where the topography is rolling is some-
what subject to washing. It does not wash so badly as the Hillsboro 
soils, however, on ac-::ount of its occurrence in a smoother area of coun-
try. 
It does not produce heavy crops, partly on account of its natural 
barrenness but chiefly on account of the treatment given it. 
Like all the soils of the Ozark region, it has good pysical char-
acter. Its mineral plant food is low except potash which is moderately 
high. Its lime and phosphorus are low. The main deficiencies, however, 
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are its low humus and nitrogen content. Both these absolute neces-
sities have been largely used up and are not being put back. 
The neighborhood of the mining industry of St. Francois county 
has caused it to lbe neglected to a still greater extent during the 
last ten years than formerly. There are some abandoned farms on it. 
This soil is not so good as either of the soils in the preceding 
groups. Its area stands in rather sharp contrast with those areas, both 
in the proportion of it in cultivation and in the character of the im-
provements found on the fanns. These features stand out clearly 
in a general view of the areas of both kinds of soil, such as can be 
obtained from high points on the hills surrounding the basins in 
which they occur. Not more than 50 per cent of the LaMotte area 
is in cultivation while fully 75 per cent of the surrounding area 
of Caledonia soils is cleared. 
The St. Francois Soils. 
This small group of soils covers an area having the least agricul-
tural value of any of the soil groups in the state. An extremely 
small proportion of the area is in cultivation. This is due partly 
to the nature of the soil itself and partly to the topography. These 
soils occur in small areas scattered over several counties in the eastern 
part of the Ozark region. The largest areas are in Iron, Madison, 
St. Francois, and W'ashington counties. Smaller areas occur in sev-
eral other counties. 
The rocks are granites and porphyries. These are hard, usually 
compound rocks of igneous origin. They disintegrate very slowly 
usually, especially the porphyry. These are the lowest rocks that 
are exposed at the surface within the boundaries of the state. They 
underlie all the other rocks and so far as our knowledge goes there 
is no rock of a different character underlying them. They seem to 
extend downward indefinitely. They make up the foundation on 
which the rest of the state was built. It is only in a few places where 
these rocks have been bowed up that they are exposed at the surface 
by the erosion away of the rocks that belong above them. 
These rocks have been encountered in deep drill holes in several 
parts of the state, at Carthage at a depth of nearly 2000 feet, at St. 
Louis at a depth of about 3000 feet, in Camden county at a depth 
of about r200 feet. 
The topography is rough. Only a very small area of it is smooth 
enough to cultivate. The greater part of it consists of steep moun-
tain sides Almost all of the small areas shown on the map 
is a hill from 200 to 700 feet higher than the surrounding country 
with rounded peak-like top and steep slopes. The larger areas con-
sist of groups of such hills with narrow deep valleys between. The 
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valleys are mere gorges, usually too narrow for even small fields. 
The bare rock is exposed frequently on these steep hill sides, though 
there is enough soil to permit the growth of a cover of trees. 
The only level tracts are two or three rather small areas under-
lain by granite. One area lies northeast of Ironton. It extends north-
eastward to the vicinity of Knoblick. 
The timber consists of Black Oak, Red Oak, White Oak, Post 
Oak, and Pine. Black and Red Oak are the most abundant trees. 
Post Oak grows on the few areas of flats. Most of the timber now 
growing on these areas, especially in St. Francois, Madison and Wash-
ington counties, is second growth. The original virgin forest was 
cut for charcoal during the time when iron smelting was an important 
industry in southeastern Missouri. 
There are two general soil types, neither of which, however, is 
of any importance in agriculture. 
One is the stony hillside soil of the porphyry areas. The fine 
material is a gray silt and clay with a yellowish gray subsoil. It 
is usually full of angular fragments of the rock, varying in size from 
small sand-like grains up to tons in weight. They would seriously 
interfere with cultivation ev~ if the land was smooth enough. Of the 
total area of this kind of country in the region, amounting to several 
hundred square miles, probably not one square mile is in cultivation. 
The other soil is the gray silty clay overlying the more level granite 
areas. This is a silt or silty clay gray in color with a yellowish 
subsoil. The amount of stone fragments in it is, as a rule, not great. 
In places it is nearly free of stone. rt is a rather intractable soil not 
easily cultivated and yielding very little crop. 
Probably one-fifth of the area of this soil has been cleared and 
cultivated but it cannot be called an agricultural soil. 
The area including the St'. Francois, LaMotte and Fredericktown 
soils is, from the point of view of scenery, one of the most interesting 
in the state. This lies in the great contrasts between the level or 
gently undulating areas of limestone soils in the limestone basins, 
well cultivated and dotted with prosperous looking homesteads, and 
the steep, high, timber covered mountain sides surrounding them. 
The smooth areas run up to the foot of the mountains and the change 
is a sudden one. 
Another feature lending interest to the country is the contrast, 
along the same streams, !between the low grass-covered banks and the 
broad valley in the limestone basins along which the streams flow 
in a leisurely way, and the steep-sided, deep, narrow valleys or the 
"shut ins" where the streams plunge noisily over the stones in thei.c 
narrow channels. 
PART II. 
AGRICULTURAL CONDITIONS IN THE OZARK REGION. 
THE REGION IN GENERAL. 
The Ozark region of Missouri is unique. It is the only region 
of its kind in the world. Its combination of special characteristics 
differentiate it not only from its surrounding country, but from all 
other known regions of the world. Its special characteristics are the 
product of the four factors of character of rock, geological structure 
or attitude of rock, erosion and climate. The first of these factors 
is the fundamental factor. It is the one that is unique. It is the one 
that most completely ·differentiates the region from all others. The 
attitude of the rocks is not essentially different from that of many 
other regions. Erosion has acted in the same way here as it would 
have acted in any other region having the same kind of rock, while the 
climate does not differ from that of the country immediately east and 
west of it. 
It is a region that, in comparison with the country north, east 
and west of it, has been somewhat unattractive as an agricultural 
region. It has lagged behind therefore in agricultural development. 
This has been due to the nature of the soil, the topography and the 
vegetation. 
As shown in the first part of this report it is a region of stony 
soils, of rather hilly topography and of timber covered or brush 
covered land. In addition to these characteristics the soil, while 
not infertile, is less fertile than the black prairie soils of adjacent 
regions. 
These characteristics served to retard its development as long 
as there was an abundance of fertile prairie land that could be had for 
the asking. It could not appeal strongly to the practical business 
like, far-seeing pioneer from the northern and northeastern states 
who came west in search of rich land that could be cultivated easily 
and quickly. It did not appeal to the man who desired to farm 
on a large scale and in the old way. lt did not appeal to a grain 
growing farmer who desired to operate on a large scale. The timber 
and brush cover made its subjection to the plow slow and costly in 
time and money. It could appeal strongly only to a people who had 
adapted themselves to a timber covered, hilly country of moderate 
fertility. 
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The Early Immigrants. 
The people of the southern Appalachian region found in this 
region a nearer approach to the one to which they had adjusted them-
selves than any other group of migrating people in the country. The 
first settlers in the region were from this latter part of the United 
States. They were the only occupants of the region up to the latter 
part of the nineteenth century when railway building in the region 
!brought in people from the north and from Europe. These latter, 
however, settled only along the railway lines. They did not spread 
out over the country as a whole. Even up to the present time the 
gre:iter part of the region is occupied almost extensively by the de-
scendants of these early settlers. The iron mining in the Central part 
of the region and the lead and zinc mining in the southwestern part 
attracted laborers from the outside but they rarely became part of 
the agricultural population. As long as the mining continued in any 
particular camp they continued with it and when it declined they 
left it. They did not take up land and become permanent settlers. 
In the lead mining regions of the eastern and northeastern Ozarks, 
however, the mining was carried on, until recently, chiefly by the 
farmers. They mined in the winter months and fanned during the 
summer. They constituted part of the permanent population. In the 
eastern Ozarks, however, a considerable portion of them were of 
French origin, descendants from the early French settlers along the 
Mississippi river. They never extended west of the mining region 
and the number who became permanent Ozark settlers was small. 
The best land of the region lies in long narrow strips along the 
creeks and rivers. Between these lie broader belts of rough, stony, 
timbered land varying from one to several miles in width. The people 
were, and in portions of the region are still, situated only along these 
valleys. Each valley is isolated, more or less, from the others. The 
people in each gradually develop characteristics peculiar to it or a 
certain style of dwellings, barns, crops or methods of cultivation. 
Whole valleys have become the property of one family; the original 
settler and his immediate family selecting only the richest of the 
alluvial lands. The second and third generations have extended the 
clearing to the more gentle and less stony of the adjacent slopes or 
even into the "flat woods" or "Barrens," the flattish undissected strip 
of upland along the axis of the belt between adjacent creeks. The 
development of the region as a whole, except a few localities near 
modern railroad towns where the presence of the real estate agent 
has caused a temporary boom, has been 'brought about in this way. 
It is the result of the natural growth of the native population. The 
influx from the outside has been small, except where the region has 
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been occupied by Germans. In such cases the original population 
was bought out and the German population took the place of the 
original. The Germans were not added to the original population 
and there has been slight influx of Germans since the first colonization. 
The increase in German population has been the natural increase of 
the original population of the colonies. 
History of Settlement. 
The first settlement of the regon took place before the beginning 
of railway development in the United States. The first settlers were 
French colonists who came up the river from New Orleans. The per-
manent settlers remained near the river, while the miners and ad-
venturers sought the lead region of what is now Madison, St. Francois, 
and Washington counties. French colonists settled at Ste. Genevieve 
in the first years of the eighteenth century, at New Madrid a few 
years later and St. Louis in 1765. The fact that the French settlers 
came in colonies and settled in villages together with the fact that the 
peculiar long, narrow subdivisions of land characteristic of the sub-
divisions of European village communities is found only at New Madrid 
and Ste. Genevieve indicates that the French did not do a great deal 
toward the permanent agricultural development of the Ozarks. All 
the chert-free limestone basins in the Eastern Ozarks are covered with 
French and Spanish grants but none of them have the characteristic 
long, narrow subdivisions. They are usually large tracts that were 
granted chiefly for mining purposes or else were unable to attract 
colonists. There are, however, many small grants that were made to 
permanent settlers but most of them seem to have been made shortly 
before the American regime commenced and after the influx of Amer-
ican settlers. Many of the names of the grantees are American names. 
This is not true, however, of many of the older and larger grants. 
Practically no settlement took place in the region except that 
along the Mississippi and in the limestone basins of the Eastern Ozarks 
until near the end of the first quarter of the nineteenth century. In 
1819 when Schoolcraft traveled across what is now Washington, Craw-
ford, Dent, Texas, Wright, Douglas, Taney, and Ozark counties he 
found only one or two squatters, engaged in hunting chiefly, after 
he left the settlements at Potosi in Washington county. Probably oc-
casional squatters had located themselves at various points in the val-
leys of the northern border but the great central and southwestern parts 
of the region were the winter hunting grounds of the Osage Indians. 
There were no roadways across the region at that time. 
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The Early Roadways. 
Probably no road extended further west of the Mississippi than 
Potosi earlier than I820. 
From Potosi southwestward, ran an ancient Indian thoroughfare-
a mere footpath or bridle path. It was known by the white settlers 
as the Osage trace or the White river trace. It ran from Potosi 
southwestward, following approximately the line of the existing road 
from that place to Webster but passing about a mile north of where 
that town now stands. It ran thence southwestward to Buzza creek 
not far from where the village of Davisville is now situated. It 
turned thence southward for several miles and then again southwest-
ward. It passed about five miles north of where Salem now stands, 
then across the head waters of Dry Fork of Meramec to the vicinity 
of Licking. Thence it crossed Big Piney at Plattner's Dam, passed 
a little way to the south of Success and crossed Roubidaux Creek either 
at Turley or Flat Roel<. It crossed the Gasconade river at Hartville 
and ran thence to where Springfield now stands, probably running 
near the present site of Marshfield. From Springfield it followed 
the track that was later called the "wire" road, running from Spring-
field to Forth Smith on the Arkansas river. This latter end was not 
a part of the Osage or White river trace. 
This became the great settlers thoroughfare for the region, at 
least for the southern and the southwestern parts. They came in 
two streams, both originating from the same region-the hilly region 
of the Southern Appalachians. One came across Tennessee and Ken-
tucky to "The Iron Banks" ferry, where Columbus, Kentucky, stands 
at present. Their route lay thence northwestward across the lowlands 
through Charleston and Benton to Jackson. Then it followed the old 
Jackson and Farmington road to the latter town where it met the other 
stream which had come across Kentucky and Southern Illinois to Ste. 
Genevieve or Hlerculanaeum. The united stream flowed thence south-
westward along the \iVhite river trace through Caledonia, Courtois 
Diggings, The Lick Settlement (Licking) and Hartville to Springfield. 
Here the White River trace joined the St. Louis and Fort Gibson road 
running southwest of Springfield across what is now Greene, Chris-
tian, Stone, and Barry counties into Arkansas. Before I840, however, 
many roads had been located in all directions across the region. 
The Early Settlers. 
The settlers who came to this region were not the poor whites 
of the slave-holding regions of the south-the lower coastal plain 
and the Piedmont. They were the more independent hill people 
from the more mountainous sections where they had had rather remote 
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relations with the slave-holding class. Occasionally an especially pros-perous man among these owned a few slaves which he brought with him but they were few. They came from a hilly region where tillable land consisted chiefly of the alluvial strips along the streams, where 
the streams were clear, springs abundant and timber plentiful. They 
sought similar conditions in their new home. These they easily found. 
There was one rather important difference, however, between the 
country they left and the one to which they came. The one they left was heavily timbered, both hills and valleys. The greater part 
of the one to which they came had heavy timber in the valleys and 
on the very stony soils while on the smooth upland between the streams 
there were large areas of park-like, open grass land. The few trees 
were large as a rule. Brush patches or areas of small timber rarely 
occurred. In the Ozark Center region flat upland watersheds were 
rare in their occurrence so this area was a forested region. The 
virgin timber standing on it at the present time shmvs that it has been timber covered for at least two to three hundred years. On 
the Ozark Plateau, however, there are large areas of smooth upland. 
These were treeless prairies or grassy oak openings until the middle 
of the nineteenth century. The same statement can be made concern-
ing all the western Ozark Border. 
The Early Agriculture. 
The prairies and oak openings furnished abundant summer pasture for large herds of cattle, and where the dry grass was not burned 
early in the winter it fell over making a natural 1blanket over the 
whole country beneath which the grass remained green until late 
in the winter. Old settlers assert that young stock would go through 
the winter without other feed than what they got from the range. 
Much of the winter pasture, douibtless lay in the more protected bottom lands. The timber on the bottom lands and elsewhere was sufficient 
to furnish abundant mast not only to keep hogs alive but to prepare 
them for market. The virgin lands of the creek and river bottoms produced good crops of corn also with a comparatively small amount 
of labor. The conditions were extremely favorable, therefore, for 
stock raising. There was abundant and cheap food and abundant 
water along all the rivers and large creeks and at the many springs 
which occurred in almost every hollow. 
Grain farming for the market was impossible on account of the lack of facilities for transportation. There were no railways. The 
wagon roads were rough and hilly. The streams were, except in 
rare cases, not navigable. Lumbering also was not possible because 
of the same lack of facilities for transportation and also the lack of 
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a market for such lumber as the region would produce. The mining 
industry until the middle of the century was confined to a few counties 
in the eastern part of the region. It has never been of any importance 
in the south-central part of the state and has fluctuated even in the 
mining regions greatly within short periods of time. The only two 
parts of the region where it has been in any way permanent are the 
eastern and the southwestern. The natural conditions surrounding 
the original settlers, therefore, made stock raising the only industry 
that was practicable. Stock could easily be driven to the Missouri, 
Mississippi, Lower \i\Thite and Black river shipping points. 
The Second Agricultural Stage. 
So long as cultivation was confined to the alluvial strips along 
the creeks the products of the soil were sufficient to satisfy all demands 
of the people. The bottom lands furnished an abundant supply of 
grain for all purposes while the uplands furnished abundant free range 
for everyone's live stock. The original immigrants did not occupy 
all the alluvial land. There was in most cases a supply for the first 
generation of descendants. By the time the third generation were 
ready to become farmers, ho·wever, the bottom lands were all in 
cultivation. They had to make farms from the less desirable lands 
of the uplands or the hills. At first they selected the level lands 
of the axial belt of the dividing ridges. These were smooth and, in 
most parts of the region, free or nearly free from stone. The soil 
is not fertile-not so productive as the stony lands of the hilly belts 
adjacent to the valleys-llmt they were much easier to cultivate and 
were usually free or nearly free of timber. They were easily put 
into cultivation. 
This invasion of the upland effected a profound change in the 
economic life of the people. It did not take place suddenly but came 
on gradually, almost imperceptibly. In many parts of the region, par-
ticularly the central part, the readjustment in response to it has not 
yet taken place. The fencing of part of the upland reduced the free 
open common pasture land and therefore the food supply for live 
stock to that extent. Another change took place, however, that had 
a much greater effect in decreasing the available grazing land than 
the fencing of part of it. Even at the present time there is still a 
large amount of land not under fence. 
The Consequences. 
As a result of the building of rail fences on the ridges and partly 
also those in the valleys the annual prairie and woods fires were grad-
ually stopped. The fencing material was inflammable and had to be 
protected. Fires were stopped, therefore, wherever possible or at least 
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much restricted in their original freedom. The stopping of the woods 
fires allowed the brush to spring up and grow. As long as there was 
an annual fire which raged through grass from three to eight feet 
high and thick on the ground, all forest-tree plants were killed down 
to the ground every year. During the ages preceding man's appear-
ance in the region acorns had been scattered well over the region. 
Young plants sprang up from them every spring but were killed down 
in the fall. The roots were not killed, however, but remained to send 
up young shoots every spring. They in turn were killed in the suc-
ceeding autumn. This continued for ages. The roots remained alive 
and spread through the ground, making underground rootstock net-
works often nearly filling the ground down to a depth of a few inches. 
When the annual fires were stopped these roots sent up hundreds of 
shoots which grew rapidly and in the space of a few years produced 
a mass of scrubby brush that smothered out the grass completely. 
At first the brush was so thick it could not grow to any size. For 
many years it stood at aibout the height of a man's shoulder and 
from that hcight down. Gradually the more vigorous individuals got 
a little ahead and the weak ones died out. At the present time there 
are small areas scattered abundantly over the nearly level high silt 
or clay ridges of the Ozarks covered with a thick growth of young 
Post Oak or Black Jack trees from 2 to six inches in diameter that 
have grown from such brnsh patches. All these ridges are .now 
covered with such a growth where they are not in cultivation. The 
result is that the grass has been completely killed out. In many parts 
of the region there is abundant vacant land to furnish range for more 
stock than the country now has but it is covered with young trees 
rather than grass. 
fo the hilly, stony belts of country between the smooth clay 
ridges or the original slightly stony ridges and prairie~, the same 
process has gone on at least so far as the result is concerned. The 
growth of timber has completely killed out the grass in some places 
and greatly injured it everywhere. lt has not been affected by the 
growth of post oaks, however. The hill lands are not the natural 
habitat of these trees. They occur only sparingly. The trees that 
grow on the stony lands are Black, Red and White OakS. None of 
them will form underground stools like those formed by the Black 
Jacks and Post Oaks of the flat clay ridges. There were enough large 
trees, however, to keep the ground well seeded. As soon as the fires 
were stopped young trees started up from these seed, making a cover 
much less dense than the post oak and black jack "runners'' of the 
smooth uplands but dense enough to smother out the grass. 
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At the present time there are relatively few areas of any size 
where the original Blue Stem grass, which grew everywhere over the 
region originally, grows with even half its original luxuriance. There 
is one area lying in Morgan and Camden counties, another in the 
Pine region of the southeastern Ozarks, and a third in parts of Ozark 
and Taney counties. In the rest of the region small patches occur 
but the great areas of woodland produce as a rule nothing but weeds 
or chiefly weeds with a small amount of grass. The range, however, 
in much of this stony, hilly belt even where most of the grass has 
been killed, is still much better than are the timber belts of the flatter 
ridges. The grass is somewhat more abundant, but in many places the 
ground is covered by a dense growth of annuals, many of which 
belong to the Leguminoseae. In the autunm large areas of wild 
pea vines and "Beggar Lice" furnish excellent grazing for cattle. 
It is possible that the growth of trees and brush has not been 
the sole cause of the killing out of the grass. It may have been 
caused partly by overgrazing and tramping. The effect of the latter, 
if it was effective at all, was probably confined to the clay lands of the 
ridges. The stony lands could not be injured by the tramping of cattle 
and horses. The fact that the range continued to be good until the 
brush covered the country is good evidence that the shade and moisture 
consumption by the trees were the principal factors. 
The Abandonment of Stock Raising. 
The destruction of the natural pastures has caused the abandon-
ment or serious curtailment of the stock raising industry. The making 
of artificial pastures of tame grasses on the cleared lands has not kept 
pace with the destruction. of the natural ones. That is evident, since 
the destruction of the original · as pointed out above is the result, not of 
the taking up of the land and putting it into cultivation but of the 
grov:.rth of brush. The making of the tame grass pastures is a develop-
ment of the future. The old Blue Stem was naturally adapted to the soil 
and climate. It had become so through long ages during which the law 
of the survival of the toughest, the strongest, the best, was the only law 
that prevailed. Man has not yet found or at least has not universally 
adopted a substitute for it. 
The Adoption of Grain Farming. 
The change described above has come for the whole region. 
It came in some parts of it earlier than in others., depending chiefly 
upon the rapidity with which the upland was occupied and the native 
grasses killed out. It cannot be described, however, as a change 
peculiar to the Ozark region. It is one that has taken place over 
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a large part of the United States. The earliest settlers were primitive 
stockmen, growing their stock on the native grasses of the unoccupied 
land. The change did not come in the Ozark region until long after 
it had taken place in the greater part of the area surrounding it 
because of the slower rate at which the former was settled up. The 
usual farming system, following the primitive stock raising, is a system 
of grain growing. This takes place in practically all cases where the 
soil is fertile, the land smooth or relatively so and where means of 
transportation exist. The Ozark farmer followed the same order of 
economic development. He became a grain grower and ceased to 
be a stockman or at least decreased greatly his operations as a stock-
man. This change took place in the Ozark Plateau and Ozark Center 
within the last 15 or twenty years. It took place in the Ozark Border 
from 20 to 35 years ago or even earlier than that in a few cases. 
The Results illl the Ozark Center and Ozark Plateau. 
In the Ozark Center and Ozark Plateau, tttking these areas as a 
whole, the income from exclusive or nearly exclusive grain growing 
has been small. Grain farming has not been profitable. The upland 
soils do not produce profitable crops of grain for many years in suc-
cession by the ordinary method of cultivation. The bottom land is 
too limited in amount to produce sufficient grain to raise the income 
of the country as a whole up to what it was when the total land 
area was producing something. The change has not been a satisfactory 
one. It came with the force of a demand and without invitation, though 
as a result of the action of the people of the country. The decreased 
income of the individual has resulted in unrest and dissatisfaction. The 
people realize that the country cannot be i:irosperous as a grain growing 
region but they do not yet, in the region as a whole, see what to do 
next. They realize that a new adjustment must come but have not 
universally agreed on the particular kind of adjustment that is neces-
sary. Sporadic attempts have been made to find the proper remedy. 
Many men have left the country to find free range and all its attendant 
attractions to the born and bred pioneer in the far west. Others, 
more willing to change their mode of life, have been attracted by the 
alluring literature of the fruit-tree nurseryman and the railway adver-
tisements'. Still others and much the larger number have merely cur-
tailed their operations-are growing fewer cattle and hogs and there-
fore making less profit. The improvement of the quality of the cattle, 
sheep and horses has not been sufficient to compensate for this cur-
tailment. Hogs, however, have been improved so that as good a 
grade of hogs may be found in the Ozarks as in most parts of the 
state. The average farmer at the present time has a smaller net income 
than he or his progenitor had fifty years ago. This is true of the 
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bottom land farmers as well as the ridge farmers. The farms that 
were orignally large have been subdivided until they would yield to 
each head of a family a smaller total income even if he had access 
to free range as he formerly did. This also has been destroyed so that 
his income has been still further diminished. 
Social conditions in parts of the region have not improved and 
and in some ways they are not so pleasant to the existing population 
as they were under the old regime. One of the factors, and an im-
portant one, producing this result is the constant drain made on the 
most vigorous and effective part of the populations of the country. 
The young men and women and many of the more progressive and 
socially desirable middle aged men and women leave the region for 
the cities or for the attractively and skilfully advertised lands of the 
west. 
Another factor is the change which has taken place in the facil-
ities for communication. Formerly the roadways were the sole trans-
portation lines. All products consumed by the population except those 
grown or produced at home were transported long distances by wagon. 
All products taken out of the country went by the same routes. They 
were kept well beaten out, therefore. They were laid out with the 
demand of this traffic in mind. There was practically no other factor 
controlling their location. This caused their location along lines of 
easiest passage-along the valleys. Usually they ran along one side of 
the valley, being confined to this by the farms. They wound pic-
turesquely along these valleys through the walnut groves by the farm 
houses, never in straight lines and also rarely over the hills, except 
when necessary to pass from one valley to another. 
The present traffic is less than formerly . The roads are, there-
fore raw, gullied, stony, untamed and usually unworked. They have 
been shifted from their former courses which were determined by the 
route offering the least resistance to one that follows the land lines 
irrespective of the shape of the country. They run, therefore, in 
straight lines across deep hollows, up steep hills, wholly disregarding 
the nature of the country. There has been very little attempt to grade 
them and no attempt at proper drainage. On the slopes therefore, 
the road is soon worn into a hollow, clown which the drainage water 
:flows during heavy rains. The finer materials of the road are soon 
washed out, leaving the surface covered with a layer of loose stones 
of varying sizes up to several inches in diameter. In addition to this 
it is often badly gullied. The stones and gullies make the hauling 
of a load over it impossible and any kind of passage over it difficult. 
Since the advent of the railway in the region the roadways are 
not used so much for hauling heavy loads but their disuse and lack 
of care results in a serious drawback to the social life of the people. 
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The conditions of life within the region at the present time vary 
greatly with the character of the country. In no other part of the 
state is the contrast between the income of the owner of poor land 
and that of the owner of good land so great. The difference between 
the productive power of the best land and the poorest land is far greater, 
where both receive the same treatment, than in any other portion of 
the state. The proportion e>f highly t'rocluctive land is smaller also 
than in any other part of the state. 
The region as a whole is a region of farm owners. A relatively 
small portion of the men whose principle means of livelihood is 
farming are entirely landless. There is a considerable percentage of 
rented land but the greater part of it, except a few tracts owned by 
mining companies, is rented by the owners of small farms who desire 
to extend their operations. Renting is chiefly a neighborly affair. 
The Period of Readjustment. 
The conditions in the Ozark border region are somewhat dif-
ferent, especially on the Perryville, Union, Owensville, Osage, Spring-
field and Bolivar soils. In the greater part of the areas of these soils 
the country is smoother, the soils less stony and as a whole more pro-
ductive than the soils of the Plateau and Center areas. These areas 
also being adjacent to the Mississippi ancl J\!Iissouri river valleys on 
the east and north and to the smooth prairies on the west developed 
much more rapidly than did the more interior areas. Transportation 
to market was easier from the border region than from the interior 
both because of the shorter distance and because of smoother country. 
The people passed through the change from primitive stock raising 
on wild grass pasture to a later and different agriculture many years 
ago. There are very few areas within these soil belts where live 
stock have unrestricted range of the country or have had it for the past 15 to 25 years. On account of the smoother topography, better soils 
and better transportation the adjustment was easier here than in the 
interior parts of the region. Grain growing was profitable on both 
the upland and bottom soils so that when live stock could not be 
grown on the range the natural adjustment was to grain farming with 
curtailed live stock. Wheat became an important money crop-for 
many years the main money crop. This was supplemented by hog 
raising but relatively little attention was paid to cattle, horses or sheep. 
Later the fruit industry began to develop in certain localities and 
in places, chiefly in the southwest corner and in Howell and Oregon 
counties, has become an important industry. Apples are grown to a 
considerable extent but strawberry growing has become more im-
portant, · especially along the railway from Greene county southwest-
ward. For several years most of the railway stations from Springfield 
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to Carthage and from Monett to the Arkansas State line have been 
important shippers of berries. The industry is sufficiently important 
to cause the development of many local fruit-growing associations. 
Other small fruits, such as blackberries and raspberries are grown to 
some extent but they are not so important as strawberries. Peach 
growing has never been an important industry, chiefly on account of 
the climate. The trees do well. The crop of apples also is rendered 
very uncertain by late spring frosts. Strawberries are injured some-
times also. 
Another phase of this fruit-growing industry is the growing of 
tomatoes for the local canneries. This industry is well developed in 
the Springfield region in the neighborhood of the railway. It has 
extended also into the Ozark Plateau region but has not become so 
well established there as it is in the southwestern border region. 
In the northwestern, northern and eastern parts of the Ozark 
border the fruit growing industry has never been developed to any 
extent. It has remained a grain growing region since it abandoned 
its primitive stock raising system of farming. 
A third readjustment to new conditions is beginning to take place 
in the southwestern Ozarks. This is the development of dairying. 
During the last five years dairying has attracted a great amount of 
attention in all the southwestern counties of the Ozark border. This 
has come as the natural development, following the intensive fruit 
farming, that has been going on for many years. It is very materially 
accelerated by the gradual waking up to the fact that no soil responds 
to manure better than the soils of the Ozark region and that the most 
effective machine for the manufacture of manure is the dairy cow 
when properly handled. The high price of dairy products for the last 
few years has been another important factor. 
This interest in dairying has extended into the Ozark Plateau 
region, along railways. That part of the Plateau that lies near the 
railway has also had some development of the fruit industry but it 
omitted the grain growing stage on account of its soil. It is well 
adapted to dairying, however, and will develop it rapidly. 
For a year or two there was an attempt to utilize the Springfield 
gravelly Black Oak soil in a few localities in Sot1thwestern Missouri 
as a truck soil. A great deal of interest was aroused in potato growing. 
It was not maintained more than three years, however. The reason 
for the failure is not known. The potatoes were shipped to Texas. 
It was reported that they did not keep well in the Texas climate . 
. Whether this was the real difficulty or not has never been deter-
mined. It was well demonstrated that potatoes would yield profitable 
crops on these soils. This occurred in the early nineties. 
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.AGRICULTURAL POSSIBILITIES OF THE REGION. 
General Conditions. 
The agricultural conditions of a region are the product of many 
factors such as soil, topography, climate, as well as the character of the 
population, the condition of communication and nearness to market. 
The fundamental factor is the soil. When soil, topography, and climate 
are favorable other conditions may be modified. When these are un-
favorable the county cannot become a prosperous agricultural region. 
The climatic conditions are practically uniform over the whole 
Ozark region. The natural factors, therefore, which cause varia-
tions of conditions, within the region, are soil and topography. These 
often vary together and where they do not do so the controlling factor, 
within oertain broad limits, is soil. In general terms, therefore, it 
is true that the agricultural conditions of the Ozark region vary with 
the character of the soil. Some of the conditions determined by the 
character of the soil and other natural factors just named are favor-
able to agriculture while other conditions are unfavorable. Since 
this report concerns the soil chiefly the favorable and unfavorable 
conditions determined by the soil will constitute the greater part of 
·· what is said in the following pages, though some reference will be 
made to other factors. 
Advantages of the Region. 
Adaptability of the Soil. 
While the soil, taking the region as a whole, is not a highly pro-
ductive one, yet there is not another area in the state of anything 
like equal the size of the Ozark region that has a soil that is moderately 
well adapted to as many different phases of agricultural production. 
The fine part of the soil is very fine, making it readily adaptable to 
grasses and to a majority of the small cereals. It is true that tame 
grass pastures are not abundant in the region but that is due to the 
absence of any demand for them until recently and also to the low 
content of the humus supply: So far as the physical character of the 
soil is concerned it is adapted to most of the grasses, especially to the 
bunch grasses. All except the most extremely stony land will grow 
blue grass also w,here the humus supply is made adequate. The per-
centage of clay and silt in the soil is abundantly sufficient to constitute 
what the English people call a natural grass .soil. 
All of the stony and gravelly soils and the alluvial soils are natural 
clover soils'. To these might be added the stony or gravel-free soils 
which have a brownish or reddish color and a reddish subsoil. Even on 
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the fl.at silty uplands clover may be grown if a little care is taken in 
seeding it. On the other soils, except where clover and grain have been grown until the percentage of lime and humus has become low, 
the failure to get a stand of clover is the exception rather than the 
rule. There is every reason to think the gravelly and stony upland 
soils will grow alfalfa when the farmers have made up their minds to 
give the matter a thorough test. 
The Ozark border region is second in importance in wheat raising 
only to the Missouri river bottom lands and the Loess soils adjacent 
to the river. The quality of the wheat is equal to any winter wheat grown in the Central West. The production per acre is not high but 
under proper rotation it could be materially increased. 
The gravel and stones in the soil insure its perfect drainage while 
the fineness of the soil enables it to retain abundant moisture in sea-
sons of average rainfall. Where the soil is well cultivated and kept 
supplied with humus it stands dry weather as well as the average 
soil of the other parts of the state. This insures its adaptability to 
corn growing when its fertility is mantained at a sufficient level. The yield of corn on the upland soils after they have been run in corn 
through the period of stump eradication is low. It will not average 
more than 20 or 25 bushels per acre. But where clover is grown and 
manure used on the land it will produce 35 bushels per acre, and, in good seasons, 40 to 45. Corn should not be grown on this land oftener 
than two years in five on account of its low fertility, not on account of its physical character. The bottom lands produce from 40 to 75 bushels per acre under average good conditions. 
Its gravelly and stony nature insure its adaptability to a long list of vegetables. Vegeta!ble gardens are, where they receive proper 
care and cultivation, almost always good and the range of products great. Potatoes, of both kinds, and beans do especially well. 
The proportion of the total area of the country that, under a 
safe system of permanent agriculture, could be cropped in corn any 
one year is very small on account of the relatively small proportion of 
the area that is cultivated and the small proportion of that that should be cropped in corn in any year. 
Water Supply. 
The nature of the soil and of the underlying rocks causes the 
water supply of the region to be extraordinarily pure but over large 
areas it is not easily available. fo the valleys of the large streams it is abundant. The perennial streams of the region are all large. There is no such thing as a brook in the whole region. The many springs 
that are found in the more hilly portions of the region supply a small 
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stream that may run over the surface for a few thousand feet but it 
soon sinks beneath the gravel of its channel. On the uplands perma-
nent "living" water must be sought in wells usually more than 100 
feet deep. Good water can be reached in such wells practically every-
where in the region, but it is, in practically all cases, found in the rock, 
or on the contact between the rock and the loose clay and stones above 
it. A driven well is an impossibility in the whole region. Occasionally 
a small supply of water may be found in a shallow well dug at the 
head of a small hollow. Hundreds of the upland wells, however, that 
do not penetrate well into the solid rock remain dry or are dry in dry 
weather. Where wells are not dug or bored, water must be stored 
in reservoirs., either cisterns or open reservoirs. Such a supply is not 
satisfactory, though it is a common one. It is only on the creek bot-
toms or in the heads of hollows or sags in the upland that a good sup-
ply of water can usually be found above the solid bed rock. 
Timber. 
A considerable percentage of the area of the Ozark region will al-
ways be covered with timber. A relatively small part of it, however, 
will grow timber of very great commercial value. A great deal of the 
original growth of native timber has been used for commercial pur-
poses but only for the cheaper grades of timber and the amount real-
ized from it has been little more than the cost of cutting, preparing, 
and marketing it. It has not been an asset of very great value to the 
state. The pine region of the Ozark center counties makes the only 
exception to this general statement. It is of considerable value, how-
ever, to the farmers of the region. It furnishes an abundant supply of 
fuel and cheap building material; fence posts, framing timber, shingles, 
and ordinary oak lumber are cheap and abundant. The fencing and 
barn problems are easily solved and the fuel supply never fails. While 
these cannot be considered as important sources of income they are 
important in their reduction of the cost of farm equipment and of liv-
ing. 
Climate. 
The climate of the region combined with the warm well drained 
soil is in many respects a decided advantage when compared with the 
surrounding country. Rainfall varies from about 38 inches on the 
Missouri river to 46 inches on the south line of the state, the maximum 
reaching about 50 inches in the southeastern part of. the region where 
it abuts against the lowland region. The temperature varies from an 
annual average of 52 degrees along the Missouri to about 55 degrees 
in the southeastern corner of the area. These averages do not dif£er 
in any important respect from those in the same latitude east of this 
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region. The character of the soil, hmvever, is such as to make the 
winters dry and while the air is cold yet the absence of mud allows 
a freedom and ease of communication that is not found in other locali-
ties with a similar air temperature and rainfall. The advent of spring 
is earlier than in the neighboring regions not because of a more rapid 
increase of air temperature than in neighboring regions but chiefly 
because of the more ready response of the dry soil to the more direct 
rays of the sun. The pasture season begins earlier than in the clay 
soils of the east and persists until later in the autumn. 
Structural Material. 
The abundance of cheap timber for posts, framing, boxing, and 
firewood does not complete the list of cheap structural material found 
abundantly in the region. Limestone of excellent quality is found in 
many places and of fair quality for structural work about the farm 
practically everywhere. Limestone suitable for the manufacture of 
good building lime is especially abundant in the area of Springfield 
soils and in practically all other portions of the region a dark lime 
can be made. In modern farm construction cement is assuming a con-
stantly increasing importance. The use of cement requires the use 
of gravel or broken stone. Gravel occurs in great abundance in prac-
tically every creek or river channel in the region and in many localities 
flint stones occur in great abundance already broken to sizes needed 
in concrete work. They retain an angularity as great as that of ordi-
nary machine-broken stone. This is an excellent road material also 
and the supply is inexhaustible. 
Disadvantages of the Region. 
Topography. 
Taking the region as a whole the topography constitutes a rather 
important hindrance to tillage. There is a relatively small area of very 
smooth land, though there are considerable areas which are not rough 
enough to hinder good cultivation. Like all the states lying south of 
the Illinoisan, Iowan, and Wisconsin, glacial boundaries Missouri has 
no very large areas of flat land. It is nearly all dissected more or less 
by streams. The Ozark region, being highest and having harder rocks, is cut the deepest and its roughness has not been reduced by the wear-in~ down of the upland while the valleys were being cut out. Its an-
gularity has not been softened lby extensive weathering of its rocky 
bluffs. The hilly land of the Ozark region can be much more safely 
cultivated however than can land in North Missouri of equal rough-
ness. The latter has a clay or silt soil without a sand or gravel con-
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stituent. It cannot absorb water rapidly. The rainfall, when heavy, 
runs off and takes with it a great deal of soil. The stony and grav-
elly soil of the Ozark region, on the other hand, absorbs a great deal 
of the rainfall. A very small portion of it runs off over the surface, 
even on rather steep slopes, except the relatively small areas where the 
soil is free from stone and gravel. While the more hilly part of the 
Ozark region is more deeply cut up by valleys than the more hilly por-
tions of northern Missouri yet in the former the intricacy of the cut-
ting is much less than in the latter. In North Missouri a forty acre 
tract may have and often does have as many as ten small ravines 
while in the Ozark region there is rarely more than three or four 
on an area of equal size. 
Growth of Brush. 
Practically the whole region was adapted to timber growth and 
considerable areas of it were actually covered with timber when settle-
ment began. Where prairies existed they were not destitute of trees 
over large areas but were open grass lands with enough trees scattered 
over it to seed the land. The ground, even where trees did not exist, 
was full of roots. As soon as these got an opportunity to grow, growth 
commenced. By far the greater part of the area became covered with 
brush before it was broken by the plow. If it was not timber land it 
was at least brush land. 
The universal method of preparing the land for the plow in the 
region is to cut the trees and brush, and leave the stumps and roots in 
place. The roots are never pulled out before the land is plowed. This 
is practically universal in the clearing up of the region. The trees and 
brush are chiefly oak-deep rooted trees and very tenacious of life. 
The roots remain alive in the soil for years and every year send up 
a vigorous crop of young sprouts. This continues for 5 to 8 years, 
or about as long as the ordinary stony upland soils produce fair crops 
of grain. It is not profitable to grow clover for hay on such land be-
cause of the impossibility of running a mower among the many stumps. 
Putting the land in pasture allows the brush to take possession of it 
in a surprisingly short time. The expense of keeping the brush down 
when the land is in pasture is heavy in proportion to the cost of the 
land and of the original clearing. It is protracted for many years, 
the stumps not dying so rapidly as when they are being bruised and 
broken during the cultivating season by the plow. Goats have been 
tried in a few places with apparent success. That, however, is expen-
sive since first cost of the stock is considerable, also, and the possibility 
of selling the flock when their work is done rather doubtful. The 
average small farmer of the Ozark region has not yet seen his way clear 
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to the adoption of this method of dealing with the matter. He culti-
vates the land in corn continuously for several years, cutting the 
sprouts once or twice each year until the stumps are dead. Occasional 
hickory or white oak roots remain alive and sprout after the land has 
been in cultivation for 20 years. 
By the time the stumps are rotted out of the ground the land is 
pretty well exhausted of its humus. This is especially true if it be 
graveIIy or stony hiII land, though it applies to the bottom land also only 
to a slightly less degree. As soon as this condition is reached on the 
gravelly soils a crop of sassafras and persimmon sprouts are practically 
sure to spring up. Where continuous warfare is not waged against the 
sassafras especially, it will grow up in a very few years thick enough 
to exclude practically all other growth. These are difficult to eradicate 
as long as the land is in corn. A rotation with clover, however, and 
a few years with a June and August mowing will kill them out com-
pletely. As long as the land is kept well supplied with humus and has a 
crop of hay mowed from it every few years it will not be difficult to 
deal with both of these growths. 
:Baking of the Soil. 
The fine grained constituents of the soils of the Ozark region are 
clay and silt. The ordinary term for both is clay. Taking the region 
over its soil is finer in grain than that of any other area of considerable 
size in the state. The almost universal system of grain farming in the 
region, especially while the land is new and rather productive, reduces 
the humus content rapidly. The lower this becomes, the greater is the 
tendency of the soil to puddle. When such a soil dries it becomes very 
hard. lf it be worked while it is too wet it becomes very difficult to 
cultivate and the effect of one working at the wrong time will persist 
for many years. The farmer who is unfamiliar with this character-
istic of the soil is often deceived and led to work his soil when too wet 
because of its normally loose loamy texture. This loamy texture is due 
to the gravel in it rather than sand, the finer constituent of the soil 
being finer than sand. 
This characteristic is more pronounced in the upland soils than in 
the bottom land soils although the former are more stony or gravelly 
than the latter. The alluvial soils of the bottom land lost a considera-
ble percentage of their finest grained constituents in the process of 
making. They are usually better supplied with humus also. While 
they were still occupied with their native growth the leaves were not 
burned off every autumn as they were on the hills. They decomposed 
into a layer of humus. The soil in the small hollows and narrow val-
leys that have no perennial streams as well as that in the larger valleys 
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around the mouths of tributary hollows does not differ from the upland 
soils in this respect. 
Fortunately the gravel constituent in these soils makes them much 
less intractable than they would be without them. Without the gravel 
to soften them up they would rebel a!bsolutely against the treatment 
usually given them. 
Cultivation of the Stony Land. 
There is practically no type of soil in the Ozark region that is en-
tirely free from loose stones. Some of the types are stone-free over 
most of their area and one or two are practically stone-free. The rule, 
however, is a more or less stony soil. Within the areas where stone is 
most abundant in the stony types, the soils occupying the two topo-
graphic extremes, the bottom lands and the flat topped ridges, are 
nearer free from stone than the other types·. The bottom lands are 
apt to be stony along the outer margins, near the hill border, especially 
in the neighborhood of the mouths of hollows. These places, however, 
are usually gravelly rather than stony. The low bottom lands in the 
broader bottoms are stone free for several feet in depth of soil. The 
narrow dry hollows are often more stony than the hill lands. The flat 
topped ridges are never, or rarely, gravelly. They have usually stone-
free silt or clay soils or else silt or clay soils with a varying proportion 
of "chunk rock," or flint stones, ranging up to a foot in diameter, very 
few of them being small. They, like the stones in all the soils, are 
angular, often with sharp edges. Beneath a silt layer of about a foot 
these upland flats are as stony as any of the region. It is only the soil 
layer that is stone free or partially so. 
The farmer in the region must of necessity, cultivate stony or 
gravelly land. This stone when pure, fresh, and not disintegrated is as 
hard as any stone in existence. It wears tools, especially farming tools, 
rapidly. Horses wear their shoes rapidly and must be kept shod at all 
times. The larger stones in the soil make efficient plowing rather diffi-
cult. The ordinary breaking plow is apt to be thrown out of the ground 
very often by striking them. On some of the very stony land it is 
almost impossible to plow with any thing but a sharp pointed plow, 
that will slip off the stones when it strikes them without being thrown 
out of the ground. 
The disadvantages arising from this condition can be overcome by 
picking the stones up and hauling them off the land. This is a rather 
expensive undertaking but not so much so as that of taking the stones 
from the stony glacial soils of the northern states. In the Ozark region 
a stone too large for a man to lift and place on a wagon practically 
never occurs on land that can be converted into farm land. In the 
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northern states stones of such a size are very common. The clearing of 
the average stony land of the Ozark region of its stones can be clone 
at a cost of from $s.oo to $20.00 per acre. 
SYSTEMS OF FARMING ADAPTED TO THE REGIONS. 
Systems of farming that are profitable in any particular region are 
determined by the nature of the country, its position or relation to 
market and to its climate. 
The Ozark region is one of very pronounced characteristics. It 
is unlike any other area of equal, or approximately equal size in the 
world. Profitable farming in such a region must be definitely adjusted 
to it. It is not an area where loose and diverse methods with no re-
lation to environment can be profitable. Several systems may be prac-
ticed in the region but each one must be definite in its adjustment. 
In the following pages certain systems to which the region is 
adapted, as well as certain others to which it is not adapted, are dis-
cussed very briefly. 
Grain Farming. 
Grain farming on an extensive scale is an impossibility in any part 
of the Ozark region. The alluvial soils are all excellent grain soils 
but the proportion of these to the total area is too small to permit the 
production of a surplus of grain. The best of the upland soils produce 
fair crops of grain also, but the area of this is small. There can never 
be a surplus of corn, at least, produced in any part of the region after 
the adjustment of agricultural practice to the natural environment of 
soil and climate. There is such a large area that is adapted to grazing 
alone that the grain production can never run lbeyoncl the amount that 
the stock that is grown on the pastures will demand. The impression 
seems to prevail in many places that stock in the Ozark region does 
not need a great deal of winter feed. The facts are, however, that the 
winter feeding period is nearly as long as it is in any part of the state. 
When clover pastures are used it comes a little earlier in the spring 
and lasts until a little later in the fall than in the northern part of the 
state. The range grasses, however, do not appear any earlier than the 
tame grasses of the other parts of the state'. 
The nature of the soil 1s such that it cannot stand grain growing 
as continuously as the other soils of the state. On account of their 
loose texture and open porous character their humus supply is soon 
exhausted by continuous cultivation. Wheat growing has for many 
years as.sumed a high importance relative to the growth of the other 
grains. Corn and wheat are practically the only grains grown. As 
the agricultural practice adjusts itself so as to realize the greatest pos-
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sible profit wheat growing will probably decline because of an increased 
demand for corn to feed the stock that are being grown on the past-
ures. 
Stock Feeding. 
Stock feeding, especially cattle feeding and finishing, can never 
become an important industry on account of the small amount of corn 
land. 
Hog feeding on a small scale and sheep feeding can be done with 
profit. The clover and alfalfa land will be effective aids in this branch 
of the industry. 
Dairying. 
There are several reasons why dairying is proving to be more 
profitable than any other branch of agriculture in the Ozarks. The 
first is: 
Cleanliness. 
Of all the area of the Central Mississippi Valley the Ozark area 
has greater freedom from mud. The universal presence of stones and 
gravel in the soil insures solid roads and good drainage under ordinary 
conditions. The spring thaws have nothing like the terrors and incon-
veniences that accompany them in the prairie region. The thorough 
drainage of the soil prevents the accumulation of surplus water during 
the winter and the consequent heaving of the soil. The latter is prac-
tically unknown except on the flat upland clay soils. 
The absence of suspended matter from the water supply is another 
factor in the cleanliness of the region. The running water is univer-
sally clear except during the short flood periods of the streams and 
the banks and channels of the streams are lined with gravel. There 
are no unsightly mud-lined streams on which stock must depend for 
water. The artificial ponds on the uplands cannot be so favorably de-
scribed but their existence is not necessary. Pure water may be ob-
tained anywhere in the region in wells of no great depth. 
Climate. 
The mildness of the winters, including the great amount of sun-
shine, promotes the comfort and health of the stock and of the farmer 
as well. It lessens the cost of barns and to a certain extent of feed. 
The number of days during the winter when cows must be kept under 
Rhe1ter is relatively small. Shelters must be provided, however, but 
most of the farms, if they be rather large ones, grow part or all of their 
own building material. 
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Roads. 
The abundance of road material make it possible to build good 
roads all over the Ozark region at less than half the cost of the same 
roads elsewhere in the state. In fact over large areas the best of roads 
can be made by merely providing for drainage. It is usually unneces-
sary to provide drainage to prevent mud but it is necessary to prevent 
washing on the hill sides. The roads are good throughout the year, 
or can be made so. There is no period during the year when the 
farmer will be unable to get over the roads with his dairy products. 
Legumes. 
The ease with which leguminous crops are grown, the adaptability 
of the soil to grass and the relatively small amount of grain grown 
make dairying better adapted to the cropping system than any other 
system of farming except that of stock raising. Dairying will yield a 
much greater profit than merely raising cattle for the feeder market. 
Manu:re. 
The astonishing response that the Ozark soils make to barn yard 
manure is one of the most important facts to be considered in the 
farming system. No other system of farming produces as great a quan-
tity of manure per acre of land as does dairying. The physical charac-
ter of the average Ozark soil, when the stones are removed from it, 
is well nigh ideal. It is well drained and easily warmed up. Its con-
tent of clay insures the retention of moisture and of fertilizer. The 
soil as a rule does not leach. Soil conditions make the use of manure 
extremely profitable. 
Transportation. 
The facilities for transportation over the whole central part of the 
region are poor. This makes dairying impossible since local markets 
do not exist. Dairying in the region would have to depend on the 
great markets. On account of the lack of transportation facilities these 
cannot be reached. In the Ozark border r egion, however, and along 
the three railway lines that cross or approach the central part this sys-
tem of farming is bound to develop rapidly. For the rest of the region 
a return to the stock raising of several years ago will prove to be most 
profitable. 
Fruit Growing. 
A great deal of the soil of the Ozark region is adapted to the 
growth of fruit trees, vines and plants. Those best adapted to such 
plants are the stony and gravelly soils in which the fine grained con-
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stituent does not nm extremely low. What the lower limit is 
has not been determined. The limit of profitable growth seems 
to be where there is not enough clay to prevent leaching. When 
this occurs the soil does not produce any crop profitably and 
fruit trees do not constitute an exception. All those gravelly 
soils having a brown color and a reel subsoil seem to be well 
adapted to the growth of fruit trees and plants. Other soils having 
blue clay subsoils will often grow the trees fairly well but will not pro-
duce good fruit. The clay or silt soils underlain by a layer of ce-
mented gravel or hardpan does not produce either tree or fruit profita-
bly except the small berries and that grown on short lived trees. The 
growth of berries does not seem to be conditioned by the soil to so 
great an extent as that of the tree fruits. The tree fruits must have 
a soil capable of maintaining a tree for many years while the berries 
may be grO\vn on any soil that has a moderate fertility. The only con-
dition affecting the distribution of the growth of berries in the region 
is the facility for cheap transportation to market. 
The growth of fruit is, how.ever, not dependent solely on the pos-
sibility of growing fruit trees. The latter will flourish where the soil 
conditions are favorable, even though the climatic conditions may not 
be favorable for the production of fruit. The extremes of temperature 
in the Ozark region and the frequent occurrence of spring frosts make 
the growth of peaches ancl apples a somewhat uncertain industry. In 
years when the fruit is not killed by late frosts the production of fruit 
is heavy and the quality good. The frequence with which late frosts 
occur make the growth of a crop of tree fruits in practically the whole 
r·egion too uncertain to warrant making it an exclusive industry. It 
is profitable and probably always will be profitable to carry it on as one 
part of a varied system of farming. 
The southeastern quarter of the region is less subject to late frosts 
than the rest. Too much emphasis cannot well be placed on the fact 
that the limitation of the growth of fruit in the Ozark region is not 
determined, for the region as a whole, by the failure of the soil to grow 
vigorous trees or to produce good, well colored fruits, but by the 
frequent occm rence of late frosts in the spring. In addition to this, 
peaches are often winter killed, owing to the frequent periods of open, 
warm sunny weather during winter, which cause the buds to swell. 
They are then killed by the almost invariable severe cold snap in F eb-
ruary. The southeastern quarter of the region is more nearly exempt 
from this condition than the other parts of the region. 
The Ozark region is one of stronger climatic contrasts than the 
northern part of the state. Warm weather during winter warms up the 
soil rapidly owing to its thorough drainage and the abundance of loose 
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stone in the soil while cold weather has the opposite effect due to-
exactly the same soil character. The warm weather of winter is 
warmer normally and the cold weather is colder than in the clay soils 
of North Missouri because of the character of the soil. In other words, 
it is, so far as temperature of the air and soil is concerned, a region 
with a tendency toward arid conditions; so far as moisture is concerned,. 
however, with its heavy rainfall and its clay subsoil it differs widely 
from such a region. 
Stock Raising. 
The original industry of the region was stock raising. Cattle 
were sold off the range as grass fed cattle. Corn was feel to them 
only during the winter and then only enough to get them through the 
winter. The destruction of the range has caused the abandonment, to 
a great extent, of this industry and no other system of farming has 
been found that would apply, as well as the old one, to the Ozark Cen-
ter and the Ozark Plateau areas. Fruit growing has been tried but 
owing to the climate it has not been found profitable except in small 
local areas. Cattle feeding cannot be developed because of the lack of 
an abundant supply of grain. In a large part of the region dairying can-
not become an important industry for some time to come because of 
the lack of facilities for transportation. Because of the small amount 
of grain soil and the large area of pasture land the two systems of 
farming that can be carried on are stock raising, not including hogs, 
except in small numbers, and dairying. This being the case the only 
feasible system at present for a large part of the area is stock raising. 
There must be a return to grazing. In order to clo this the land must be 
reset to grass. The brush and timber will have to be killed out and the 
land brought back to its original condition. This will be found to be 
the more profitable system in the area of the Plateau, especiaIIy. On 
account, however, of the adaptability of the Ozark center area to the 
growth of pine timber, the growth of that and the industries based 
on it will be found to be more profitable than any system of farming 
except the small amount of grain farming that is and will continue 
to be carried on in its vaIIeys. 
On account of the greater proportion of tillable soil, the smoother 
topography, better transportation facilities and denser population the 
farming system on the Ozark border soils is rapidly adjusting itself to 
dairying and incidental fruit growing, especiaily in the main area of 
Springfield. soils. Elsewhere in the Ozark border general farming is 
the rule and is carried on with reasonable profit. 
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To sum up then: The Ozark Center will gradually evolve into a 
forested region with grain farming in the valleys and limestone ba-
sins. The farming population will be very sparse and its products 
will be locally consumed by an industrial population depending upon 
the timber for its livelihood. The stock raised will be sheep, hogs, 
-cattle, horses and mules. 
The Ozark Plateau will be found to be better adapted to grazing 
than to timber growth. It does not grow pine and its oak timber is 
·of very slow growth. Fruit growing will be carried on incidentally 
along the railways along with dairying. The more important industry, 
however, will be stock raising. 
The Ozark border will engage in general farming, dairying and 
fruit raising. Dairying will gradually assume greater importance than 
-either of the others and probably of both of them. 
PLATE NO. 1. 
A series of geological cross sections across the state from A at the 
:southwest corner of McDonald county to C on the Mississippi river at Ste. 
Genevieve. 
The first section, comprising the top series; A to B, B to C, C to D, 
•shows the region as it is supposed to have been after the rocks had been 
deposited, but before they had been bowed upward or eroded. 
The second section, comprising the middle series of three sections, shows 
the region after it was bowed upward, but before it was eroded. A heavy 
line down through this section shows approximately the position of the ex-
isting surface in the region and the relation of the amount that has been 
worn off to that which is left above sea level. 
The third section, comprising the last series of three sections, shows 
the profile of the existing surface, its relation to the 'geological formations 
and the relation of the various soil groups to both. 
University of l\fosouri, Agricultural Experiment Station Seil 
Survey. Research Bulletin N'o. 3. Plate No. 1. · 
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